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-sense  tester.   Scripture's.     Report clii,  305 

Coloring  glass  by  penetration clii,  468 

"Columbia"  mechanical  stoker  cxlv,  1 15 

II 


Combustibles,  the  value  of  the  flame  of.     (Mahler-Isherwood.) clix,  31 

Combustion,  a  new  process  of.     (Schlicht.) cxlvi,  357 

Commerce  and  deep  waterways.     (Haupt.) •.  . .  .cxli,  81,  171 

on  the  Lakes cly,  108 

Committee  on  "Fire-proofing  Tests,"  work  of.     (Reed.) cxlii,  321 

Compass   variation   affected    by    geological    structures    in    Bucks   and 

Montgomery  counties,   Pa.     (Lyman.) cxliv,  281 

Compound  gas  engine clix,  422 

locomotives,  performance  of.     {See  Cooper.) 

Compressed  air  for  city  and  suburban  traction.     (Haupt.) cxliii,  13,  119 

,  some  mechanical  applications  of.     (Saunders.) 

cxlviii,  43,   121,  196 

motors  for  the  New  York  surface  roads cxlii,  152 

Concrete  construction   clx,  376 

piling,  Shuman's,  report  on clx,  435 

railway  ties,  reinforced clx,  252 

Constant  current  transformers  for  alternating  arc  lighting clii,  355 

Convergents  and  arithmetical  series,  etc.     (Wadsworth.) clvi,  131 

Conversion  of  a  tree  into  a  newspaper  in  145  minutes cxlii,  153 

Cooper-Hewitt  interrupters  as  an  aid  in  wireless  telegraphy civ,  315 

Cooper,  John  Haldeman.     Memorial  of cxliy,  154 

Conversazione  of  the  Section  of  Photography  and  Microscopy cxlvii,  414 

Copier,  Yawman  and  Erbe's,  report  on ^^XlV  ^38 

Copper,  electrolytic  refining  of cxliii,  154 

extraction,  the  Henderson  process  of clviii,  397 

its  use  in  destroying  typhoid  organisms clx,  463 

or  copper  alloys,  tempering clviii,  235 

ores,  new  ^method  for  the  treatment  of.     (Keith.) clx,  147 

River  country,  Alaska.     (Abercrombie.).  .  .clvii,  472;  clviii,  289,  353 

sulphate  as  a  water  purifier.     (Discussion.) clviii,  319 

traces  in  Bucks  and  Montgomery  counties.  Pa.  (Lyman.). cxlvi,  416 

tubes,  electrolytic cliii,  34c 

hard-drawn    cxlvi,  158 

Cornpith  cellulose,   Marsden's.     (Nixon.) cxli,  161 

Corrections  for  heat  losses  in  calorimetric  experiments.  (Richards.). clii,  81 

Corscaden's  steel  pulley,  report  on clxv,  272 

Corundum,   artificial clx,  464 

Cosmic  dust  in  hail cxlvii,  168 

Cost  of  power,  an  investigation  of.     (Gray.) clii,  275,  331,  421 

Cotton  industry  in  the  United  States,  development  of.    (Hart.) 

cxHx,  238;  cl,  161 

Countershaft,  variable  speed,  Reeve's,  report  on cl,  159 

Coxe  automatic    stoker cxlv,  i 

C.  P.     What  does  the  designation  mean?     (Kebler.) cliii,  53 

Crank-shaft,  speed  variations  in.     (Starkweather.) cxliii,  132 

"Critical  point,"    the clix,  422 

Crookes  on  atomic  fog clvi,  316 

Crysotase — a  body  that  solidifies   on  heating  and  vice  versa, 

cxlii,   15s;  clviii,  64 

Crypton,  a  new  element  in  air cxlvi,  315 

Crystalline  form,   significance   of.     (Morsell.) cl,  44i 

Crystallization  under  electrostatic  stress.     (Heyl.) clii,  397 

Cuba,  mineral  resources  of.     (Cabrera-Levy.) cxlv,  400;  cxlvi,  26 

Culm,  flushing  of,  in  anthracite  coal  mines.     (Griffith.) cxlix,  271 

heaps,   utilization  of.     (Perry.) cxlii,  26 

Culture  value  of  physics.     (Lacy.) cly,  y? 

Curie  experiments  with  radium clvi,  18 

Current-bearing  matter,  a  resume  of  our  knowledge  of.     (Heyl.). .  .clvii,  201 
Catch.     {See  catechu.) 
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Cyanide  of  cakodvl clviii,  120 

process  for  the  treatment  of  gold  ores.     (Richards.) cxHii,     96 

Cyanogen  from  ammonia,  formation  of cxlii,     76, 

D 

Dake's  square  piston  engine,  report  on cl,   i6o» 

Dam  across  the  Nile  at  Assouan cliv,  230 

Damming  the  Thai..es clviii,  410 

Dangers  from  electric  railway  appliances cliv,  281 

Danube  ship  canal cxlii,  472: 

Davies'  mechanical  stoker cxlv,  118 

Deafness,  apparatus  for  the  relief  of.     (Hutchison.) clvii,  399 

Death    Valley.     (Carter.) cliv,   193. 

Decorated  Stove-plate  (1764)  from  West  of  tne  Susquehanna.     (Himes.) 

clvi,  413 

Deep  borings  in  the  United  States clx,  465 

Deforestation  in  China,  some  effects  of.     (Garrison.) clii,  141 

Delany's  system  of  imachine  telegraphy.     Report  on cxlii,     91 

Delaware  River,  improvements  of  the  channel  of  the.     (Atlee.). ..  .cxlii,  401 
Densities  of  nitrogen,  oxygen  and  argon,  etc.     (Leduc-Isherwood.) 

cxlv,     5&. 

Density   of  the   earth civ,  102 

Deposits  in  steam  boilers,  chemistry  of.     (Ridenour.) clii,  113 

Deterioration    of  paper clii,  240 

Development,  photographic,  theories  of.     (LefTmann.) cxlix,  319 

Diacetyl,  on  the  oxidation  of.     (Keller  &  Maas) clxi,  224 

some  derivatives  of.     (Keller  &  ]\Iaas.) cxliv.  379 

Diamonds,  artificial,  production  of cxliv,  239;    cxlvi,  236 

Diatoms  of  agar-agar.     (LefTmann.) civ,  467 

Diesel  engine,  installation  of,  in  Jewett  City,  Conn clvii,  143 

motor.     Report    on clii,  371 

Diesel's  rational   heat   motor.     (Miller.) cxlvi,  241 

Differential  calculus — primary  problems  of  the.     (Brown.) cxliv,  348 

Diffraction  gratings,  replicas  of.     (Ives.) clix,  457 

Digestive     ferments.     (Leffmann.) cxlvii,     97 

Distillation  of  metals clviii,  319 

Distilling  apparatus,  imodern,  efficiency  of clviii,     64 

Divisibility  of  the  atom.     (MacKenzie.) cliii,  451 

Division  of  tests  established  by  the  Dept.  of  Agriculture clix,     16. 

Double-star  astronomy.      (Doolittle.) clii,  383. 

Dress,  savage  and  civilized.     (Balch.) clvii,  321 

Drought,  effect  of,  on  river  traffic cxli,   155 

Drown,   Thomas   Messinger.     Memorial   of.     (Frazer.) clviii,  465 

Drying    coal clvi,  416 

of  linseed  oil cxlviii,  156 

Ductile    cast-iron cxlii,     "]}, 

Dust-arresting  respirator,  prize  for clvi,  469 

nuisance  on  highways clx,  274, 

Dutton's  pneumatic  balance  lock cxlvi,  159 

Dynamo-electric  machine,  inventor  of  the clvii,  271 

machines.     (Poole.)    clvi,  365. 

Dynamos,  compound-wound.      (Keller.) cxliii,  200- 


Earthquake  in  the  State  of  Colima,  Mexico.     (Haines.) clii,  241 

Efflorescence  on  bricks  and  sandstones cxlv,  313, 
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Egg  nuMiihranc,  healing  (|ualities  of clx,  296 

Eli)KI1)(;k.  G.  MoKdAN.     Memorial  of cxlvi,  470 

Electric  arc,  the  condition  of  carbon  in  the cxli,   154 

assay  furnace  for  separating  gold  and  silver cxlii,  380 

canal  towage  in  Germany cxlvii,  488 

car-lighting  in  Germany clvii,  236 

conductors  of  aluminum cxlvi,  313,  474 

conduits,   inspection   of.     (Devereux.) clix,  299 

convection.      (Meyer.) clvi,  453 

current,  action  of  on  fused  sulphides cxli,     y^ 

dissipation  of  fogs clix,  454 

elevator  for  private  residences,  Otis's clvi,  215 

energy  direct  fro'm  carbon cxliii,  315 

furnace cxlii,  471 ;  clix,   100,  462 

products cliv,  158,  199;  civ,  137 

incandescent   light,  an   improved cxlvii,   168 

is  Edison's  invention cxli,  230 

inspection  of  street-car  equipments.     (Herrick) cxlvii,  360 

lamp,  Edison's  development  of  the.     (Marshall.) clx,     21 

incandescent,  a  new cliv,  282 

light  in  the  examination  of  gems civ,  loi 

Tesla's    new cxli,  478 

lighting,  a  new  system.     (Spencer.) cxlii,  303 

and  traction cxliii,  314 

locomotives    clx,  466 

meter.      (Marks'.) cxl v,  309 

motors  for  driving  machine  tools clviii,  321 

,  their  practical  application  to  printing  machinery.  (Tapley.) 

cxlviii,  259 

power  transmission,  long  distance,  in  France clix,  142 

railway.     Berlin-Zossen,    high-speed clvi,  462 

conduit  in  winter cxli,  388 

signaling,    automatic.     (Rosenberg.) clvi,  161 

third  rail  system  in  service cxlv,  396 

railways  in  Europe cxliv,  y^,  156;  cxlv,  233 

,  Johnson-Lindell    system   of cxlvi,  398 

return    circuits    of.     (Hewitt.) cxlii,     51 

the  storage  battery  as  applied  to.     (Winship.),  .clviii,  129 

undersurface     cxli,     75 

riveting    machine    cxlvii,  492 

shock    cxlv,  395 

safety    fuses.     (Sacks.)     civ,       i 

smelting  of  iron   ores clix,     44 

street  railways,  a  surface-contact  system  of cxlix,     76 

(Pepper.)  cxlvi,     55 

tanning    cxli,  393 

traction,    high-speed    clvii,     32 

transmission  of  pictures  and  script clviii,  261 

waves,    &c.     (Franklin.)    clx,     51 

Electrical  apparatus  in  coal   mming.     (Jackson.) cli,     29 

conductivity  of  aluminum.     (Richards  and  Thompson.) 

cxhii,  195 

conductors,  aluminum   for clvii,  144 

Congress,  International,    Sept.    12-17,    19^4 clvii,     70 

Electrical  developments,  recent  in  Europe.  (Hamimer.).cli,  398;  civ,  321,  443 

discharges,  the  structural  form  of.     (Kinkaide.) cxlviii     78 

distribution  of  power  in  workshops.  (Discussion. ).cl,  481 ;  cli,       i 

equipment   of  a   steam   railway cxlvii,  328 

incandescent  lamp,  lengthening  the  life  of clvii,  200 
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Electrical  instninionts.     (Stevens.)    cxlix.  475;  cl,     44 

invention,  the  status  of.     (Rosenbaum.). . .  .cxlvi.  448;  cxlvii.     53 

nieasurinvi:   instruments.     (Haskins.) cliii,  320;  civ,     H2 

phenomena,  mechanical  conception  of.     (  Dolbear.) 

.  .cxli.  451;  cxlii,     5g 
plants,  water-power,  in  the  United  States.     (Washington.) 

cxlviii,  161 

process  for  unhairing  and  tanning  skins.     (Burton) cxlvi,  477 

progress    cxlv,  234 

.  recent,  in  Europe.     (Hammer.).  ..  .cli.  398;  civ,  321,  433 

wave    propagation.     (Pupin.) cli,  236 

Electrically-heated    furnace   for   pottery cxlvii,  249 

-welded  screw  caps  and  bolts,  report  on cl\.   181 

Electricity  direct  from  coal cliii.  378:  clvii,  316;  clviii,     70 

methods  of  Jacques  and  Coehn. cxlii,  25.  79,  289 

in    paper-making cxlvii,  405 

railroad  work,   future  of.     (Duncan.) cxli,  401 

on    shipboard cliii,     92 

steam    roads cxlv,     75 

the  elevated  lailways  of  New  York clvi.   141 

,  relations  of  to  steam  and  water  power.     (Emery.) cxlii.   165 

review  of  recent  progress   in.     (Lloyd.) clii.  307 

what    is? cxliv,  391 

Electro-capillary    light cxliii.  318 

chemical  action.     (Reed.)   cli.  369,  401;  clii,     46 

developments,    recent clviii,  316 

industries  of  Germany cliv,     31 

in    France cliv,     45 

polarization.     (Reed.)    cliii,  259 

works    at    Niagara    Falls clii,  467 

chemistry,  recent  progress   in cliv,  261 

Electrodes,  carbide,    for   arc    lamps cliv,  142 

Electrolysis,  damage  caused  to  water  pipes  by cxli,  235 

modern  theories  of.     (Richards.) cxli,   192 

obtaining  metal  powders  by clvii,  435 

of    chlorides cxlii.  316 

water.     (Richards.)     clx,  377 

secondary   reactions  in.     (Richards.) clii,  201 

Electrolytic  chromium     clii.  392 

converter  for  X-ray  work clviii.  437 

copper.     (Addicks.)     clx.  421 

refining    cxliii,   154 

tubes     cliii,  340 

desilvering  argentiferous  lead cxlii,  469 

lead  and  oxides cliii,  450:  civ,  107 

method  for  estimating  gold clviii,  236 

of  separating  metals cxlvii,  490 

process  for  copper.  Siemens  and  Halske's clviii,  240 

refining  of  gold civ,  391 

separation    of   tin cliii,  220 

soda  and  bleach clii,  294 

Electro-magnetic  mechanism,   with  especial  reference  to  telegraphic 

work.     (Fessenden") cxlix.  459:  cl.  62.   106 

Electro-magnetism,  contributions  of  H.  F.  E.    Lenz.     (Stine.).  .civ,  301.  336 

metallurgy  of  aluminum.     (Richards.) cxli.  357 

of  zinc  clii.  440,  461 

metallurgical    process.     (Stassano.)    cliv.  422 

plated     steamships cxlviii,  473 

plating  aluminum  with  copper cxlii,     79 


Electro  plating    baths    cliii  370 

nickel   on  wood , cxlii,   155,  396 

chemistry    of.     (Bancroft.) clx,   139 

on    wood cxliv,    465;    cxlvii,     73. 

thermic  reductions  of  iron  ores,  Riithen!)crg's  process civ,  211 

types  of  iron   cxlviii,   156 

static  stress,  crystallization  under.     (Heyl.) clii,  397 

Element,  metallic,  a  possible  new cxlvi,  475 

Eleanents,  two    new    clviii,     96 

"Elizabeth  Thompson    Fund" clvi,  465 

Elmore  copper  works  at  Schladern clviii,     23 

Emery-wheels,     solid.     (Pjaret.) clviii,     97 

Employer  and  employee,  French  law  of civ,  416 

Empty   car-haul,    the clviii,   184 

Endowment  fund     cxlvi,  321 

Energy  expenditure  in  producing   light clx,  464 

of  the  universe    cliii,  257 

Engine  record,     good clvi,  334 

Engineering,  a  great  achievement  in clii,  369 

notes    cxli,  234 

on  the  Great  Lakes.     (Birkinbine.) cxli,  428;  cxlii,     42 

tools  at  Pompeii cxli,  233 

English  channel  passage,  submarine  railway  for cxlvi,  313 

locomotives,    life    of clvi,  138 

Ericsson's  locoimotive  "Novelty"  discovered clvii,  442 

Etching,  acid-blast  for  printing  plates.     (Levy.) cxlvii,  337;  cl,     92 

letters,  designs,  etc.,  on  metallic  goods cxlii,     79 

Eucalyptus,  strange  facts  about  the clvi,  236 

Eutectic  copper     clx,     20 

Evolution  of  firearms  and  ordnance.     (Wheeler.) cliii,  193 

Expanded  metal.     (Merritt.) cxlix,  479;   cl,  431 

Expanding  and  flanging  machinery  and  tools.     (Lovekin.) 

r.lvii,  425;  clviii,     43 

Explosion  of  the  boiler  of  the  "City  of  Trenton" cliii,  321,  431 

Explosions  at   fires.     (McDevitt.) clii,  320 

Explosives,  methods  for  the  examination  of.     (Williams.) cxlvii,  197 

Exportation  of  American  tin-plate cxliv,  465. 


Falconnier's  blown-glass  bricks • cxli,     76^ 

Fatigue  of  metal  in  iron  and  steel  forgings.     (Porter.) cxlv,  241,  322 

Faught,  Luther  E.     Memorial  of cliii,     301 

Feldspar.     (See  flint.) 

Feldspars  and  kaolins  of  Southeastern  Pennsylvania.   (Hopkins.). cxlviii,       i: 

Fellows's  machine  for  generating  gear-teeth.     Report  on cl,     81 

Fermentation,  modern   theories   of.     (Wyatt.) cxlii,  270,  336^ 

Fermentation  without  yeast  cells cxlviii,  157 

(Bradbury.)    clvii,     41 

Ferrell's  process  of  fireproofing  wood.     Report  on clviii,  139 

(Sadtler.)    civ,  473; 

Ferro-concrete  railway  ties clviii,  262 

silicon    clii,  462 

Ferruginized   tree.     (Carter.) cxli,  227 

Filth  in  sausage  skins clii,  237' 

Filtration  works,  the  Belmont.     (Hill.) clvii,  i,  89,  179 

File  for  gun-metal,  new  type  of civ,  470 

Filtration  of  city  water  supplies.     (Discussion.) cxli,  322. 
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Firearms  and   ordnance,    evolution    of.     (Wheeler.) cliii,  193 

Fire-cxtini^uishnicnt   with   ammonia cxlvin,  315 

hazard   of  tall   buildings cxlvii,     74 

hazards.     (Parsons.)    cl,  172 

"Fireproof"  buildings,  defects  of cxli,     75 

Fireproofing  the  woodwork  of  warshijis.     (llexamcr  ) cxlvii.     O5 

wood.     (P>rrell.)     cli,   161 

(Hexamier.)     cxlvi,  477 

-retarding  qualities  of  wired-glass.     (Hexamer.) cxlii,     81 

First  iron  casting  in  the  United  States clvii,  254 

Fisher's  book  typewriting  machine cxlvi,  318 

Fixation  of  atmospheric   nitrogen.     (Terne.) clviii,  421 

Flash-light,  smokeless clii,  238 

Flint,  feldspar  and  fluorspar clviii,  236,  395 

Floods  of  the  Mississippi  River,  controlling  the.     (Haupt.) 

clvi,  241 ;  clvii,  381 

Flow  of  steel.     (Loss.) cxlviii.  461 ;  cxlix,  26.  139;  cli,  456 

Fluorescent   substances,  preparation   of cxlii,  151 

Flourine  and  the  flourine  compounds,  Moissan's  researches  on.  (Keller.) 

clii,   123 

liquefaction  of cxlv,  ys'y  cxlvii,  404 

Fluorspar.     (Sec  Flint.) 

Flushing  of  culm  in  anthracite  coal  mines cxlix,  271 

Fly-wheel   made   of  wire .' cxli,   156 

Flying  machine.  Langley's  experiments cxli,  475 

Fogs,  electric  dissipation  of clix,  454 

Food  adulteration.     (Cochran.)     clx,  127 

and  the  pure  food  law.     (Frankel.) cxliii,  241 

chemistry    of.     (Leftmann.) .i>^v';vv cxliv,   133 

Ford.  William  H.     Action  on  the  death  of cxliv,  397 

Forest  fires  in  New  Jersey.     (GilTord.) cxlii,   102 

policy  of  Pennsylvania.     (Wirt.) civ,  341 

Forestry.     (GifTord.)    ex  ix.  240 

in  its  relation  to  physical  geography  and  engineering.     (G.f- 

ford.)     cxlvi,       i 

Fraley,  Frederick,  elected  an  honorary  member cxlviii,  400 

resolutions  respecting  cxlviii,  318 

"Franklin  Fund"  of  Boston,  disposition  of clx,  296 

FRANKLIN  INSTITUTE:— 

Action  in  reference  to  the  smoke  nuisance  in  Philadelphia.  ..  .cxliii,  464 
Amendments  to  the  By-Laws.  ..  .cxlviii,  316.  404;  cliii,  395,  396;  cliv,  317 
Annual  elections.     (See  February  impressions.) 
Committee  on  Science  and  the  Arts,  Reports: 

Acetylene   gas  generator.     Bournonville-Goldbacher.     (Chas. 

A.    Hexamer.) cxlix,     79 

Condon's.     (Chas.    A.    Hexaimer) 

cxlviii,  478 
system  of  storing  and  transporting.     Claude-Hess- 

Fouche.     (H.   F.    Keller) civ,  395 

Acid-blast  process  for  etching  metal  plates.  Levy's.     (Frank 

E.  Manning.) cxlviii,  79;  cxlix,   158 

Addressograph.     The  Addressograph  Co.     (J.  Logan  Fitts.) 

clvi,     79 
Aerial  navigation.     Fisher's  apparatus.     (Spencer  Fullerton.) 

cxlvi,  159 

Air-brake,  automatic.  Jefifries's.     (J.  Y.  McConnell.) cxlvi,  399 

compressor,  hydraulic.     Continental  Com.  Air  and  Power 

Co.     (J.   Logan   Fitts.) cl,  429 
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FRANKLIN  INSTITUTE:— 

Aluiiiino-lhermics,  Goldschniidt's.     (H.  F.  Keller) clviii,   i6o 

Arc  lamp,  enclosed,  Heany's.     (L.  F.   Ronditiella.) clvii,  468 

Toerring's.    (Francis    Head.) clvi,     78 

Toerring's.     (L.   F.   Rondinella.) clvi,     78 

Arithmachine,    Goldman's.       (Hugo    Bilgram.) cl,  395 

Ash  ejector,  liydropneumalic,  See's.     (H.  VV.  Spangler.).  .  .clvii,   137 

Aventurine  glass,  Walsh's.     (Jos.  W.  Richards.) cliii,  317 

Balance   for  testing  white   metal   alloys.     Richard's.     (H.    F. 

Keller.)    clii,     80 

Baling  system,  round-lap,  for  cotton.     (Chas.   E.  Ronaldson.) 

cxlix,  396 

Basin  system,  Riker's.     (Frank  P.   Brown.) cxlix,  475 

Battery  motor,   Kent's.     (Chas.  J.   Reed.) cxliii,  464 

Bearing.     (See   Roller-bearing.) 

Bibles,  Holman  &  Co.'s.     Exhibit  of.     (Louis  E.  Levy.),  .cxlix,  473 

Bicycle,  pneumatic,  Baker's.     (Henry  R.   Heyl.) cxlv,  399 

Black  prints,  Leclere's.     (Louis  E.  Levy.) cxliii.  389 

Blind,  machine  for  tangible  writing  for  touch  reading.     Wait's. 

(Hugo    Bilgram.) cl,  158 

Blue- print  apparatus,  Whinery's.     (Louis  E.  Levy.) civ,   160 

Book-shelf  and  support,  Lindberg's.   (Henry  R.  Heyl.).  . .  .cxliv,  471 

Braiding  machine,  Groupe's.     (Henry  R.   Heyl.) cxlix,  23S 

Brake.     (See    Electric   brake.) 

Brazing  cast-iron — American    Brazing   Co.,    process.     (G.  H. 

Clamer.)    clvi,     80 

Breakwater,  reaction,  Haupt's.  (Aaiibrose  E.  Lehmann.).  . .  .cli,  237 
Bridging  bell  for  telephones,  Carty's.  (L.  F.  Rondinella.).  ..civ,  80 
Butter-making  process,  Taylor's.     (Sam'l  P.   Sadtler.) 

clvi,  78;  clviii,  233 
Calorimeter,  respiration,  Atwater-Rosa-  (H.  W.  Wiley.),  .cxlix,  317 
Camera.     (See  "Graflex.") 

stereoscopic,  Baker's.     (F.  E.  Ives.) cxlix,  317 

Canal-Lock.     (See  Lock.) 

Cap-screws  and  bolts,  electrically  welded,  Kurtz's.     (J    Logan 

Fitts.)  clix,   159 

Car,  cars.     (See  Street,  Railway,  Trolley.) 

lighting,     electric    system     of,     Moscowitz.     (Arthur    J. 

Rowland)    cxlviii,  78,  479 

trucks,  steel.     (Henry  F.  Colvin.) cxlvii,  174 

wheels,  hydraulically  forged  steel.  Loss.     (James  Chris- 
tie.)     clviii,  398 

Carriages,  improvements  in,  CalTrey's.  (Arthur  M.  Greene,  Jr.) 

cl  159 

Cartridge-loading  tool,  Adams.     (B.  W.  Dunn.) cxlvii,  174 

Cash  register,  the  National.     (Geo.  S.  Cullen.) cli,  476 

Cast-iron,  physics  of,  Outerbridge.     (C.J.  Prince.).  ..  .cxliv,  78,  399 
investigations  in,  Outerbridge's.    (Thos.  P.  Conard.) 

clvii,  158 
Check-punch,  Brosnaham's.     (Edward  F.  Moody.) 

cxlv,  475;  cxlvii,   176 
Chimney  for  incandescent  gas  lamps.  White's.     (Frank  P. 

Brown.)     cxlvi,  464 

Cipher  code  system,  Roussells.     (E.  A.  Scott.) cliv,     80 

Clock.     (See  Electric,  Hydraulic,  Pneumatic.) 

electric  program,  Frick's.     (J.  Logan  Fitts.) cxlviii,     80 

pneumatic,    Hall's.     (J.   Logan   Fitts.) cli,  319 

primary  electric,   Moberg's.     (Wm.  T.   Lewis.). ..  .cxlvii,  333 
Clutch.     (See  Magnetic  friction.) 
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Coal,  loading  and  screening  machine.  Seitz's.  (Chas.  Day.).clviii,   158 
storage  structure.  Dodge's.  (Chas.  E.  Ronaldson  ),  .  .clviii.     80 

system,  Dodge's.     (James  Christie.) clvii,  469 

Color  photographs,  Miley  &  Son.     (Louis   E.  Levy.) clix,  470 

-sense  tester,  Scripture's  system.     (Geo.  F.  Stradling.) 

clii,  395 
Colorimetry,  quantitative,  Frazer's  method.  (Jos.  W.  Richards.) 

clix,  323 
Compressed  air,   raising  water  by.     Frizell.     (Arthur   Falke- 

nau.)    cli,   159 

Compressing  air  with  water,   Frizell's  method  for.     (Arthur 

Falkenau  )    cli,   159 

Computing  machine.  Draper's.     (Hugo  Bilgram.) clvii,  471 

Concrete  pile.  Shuman's.     (Lewis  M.  Haupt.) clvii,  158 

Combustion.  Schlicht's  process.     (Chas.  James.) cxlvii,  413 

Copier,  rapid-roller,  for  letters.     Yawman-Erbe.     (Ernest  M. 

White.) clvii,  233 

Copper  wire,  hard-drawn,  Doolittle's.     (Chas.  James.).  ..  .cxlvi,  158 
Copying   machine — for   letters.     Yawman-Erbe.     (Ernest    M. 

White.)   clvii,  238 

Copying-press,   hydraulic,   for  letters.   Rosenbaum.     (Geo.   S. 

Cullen.)    clix,  239 

Corner-bead,  metallic.  Marsh's.     (Henry  R.  Heyl.) cxliv,     "jy 

Cotton  baling  system,  round-lap.  (Chas.  E.  Ronaldson.).  .cxlix,  396 
press  for  compressing,   Lowry's.     (Chas.   E.   Ronald- 
son.)    cxlix,     397 

Countershaft,     variable     speed,     Reeves's     system.     (Wilfred 

Lewis.)   cl,   159 

Crucible  for  Combustion,  Shimer.     (H.  F.  Keller.) clii,  395 

Culinary-ware,  alummum  steel-lined,  Coles's.  (Charles  James.) 
Cutters.     {See  Gang  cutters.)  cxlv,  239 

Diesel  engine.     (Henry  H.   Supplee.) cli,  475 

Diffraction  gratings.  Replicas  of.  Ives's.  (Geo.  A.  Hoadley.).clx,     79 
Disinfectant  ejector.  Hollingshead's.     (Henry  R.  Heyl.) 

cxliii,  464;  cxlv,  474 

Door-check.  Blount-Taylor.     (Ernest  M.  White.) cliv,  399 

.horizontal  folding.  Cross's.     (Chas.  E.  Ronaldson.).  .civ,  320 
Door.     {See  Folding  door.) 
Drawer  bottom,  compartment.  Gowdey's.     (Henry  R.  Heyl.) 

cliv,  399 

Drawing  pen.  Alteneder's.     (Geo.  S.  Cullen.) clx,  400 

tables.    Laughlin-Hough.     (L.   F.    Rondinella.).  .cxlix,     78 

Drive-chain.   Morse's.     (Geo.  S.  Cullen.) clii,  394 

Driving     wheel,     locomotive,     counterbalance     for.     Davis's. 

(Wilfred  Lewis.) cxlvi,  80:  clxiv,  470 

Econometer.  Arndt's.     (Wm.  ^L  Barr.) cxliv.  205,  398 

Ejector  for  disinfectants,  Hollingshead's.     (Henry  R.   Heyl.) 

cxliii.  464:  cxlv,  474 
Electric  brake  motor,  Crocker-Wheeler  Co.  (W.  C.  L.  Eglin.) 

cliii,  398 

"buzz"  fan,  Wheeler.     (Francis  Head.) clviii,  158 

elevator   for   private   residences.     Otis    Elevator  Co. 

(T.  Carpenter  Smith.) cliv,  398 

furnace.     Moissan's     investigations.     (Paul     A.     N. 

W'inand.) cxlv,  79:  cxlvi,     63 

fuses,  enclosed.  Sachs's.     (C.J.  Reed.) clvi,     79 

illumination.    Stieringer's  improvements.     (W.  C.  L. 

Eglin.)    cliv.  481 
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Electric  incandcsccMit    lamp,    Phelps's,    "Hylo."     (Arthur    J. 

Rowland.)   civ,  396 

lamp,  Nernst's,  Nernst  Lamp  Co.     (Arthur  J.  Row- 
land.)     clx,     "]"] 

meter,  Marks's.     (H.  W.  Spangler.) cl,  480 

motor,  single-phase,  Wagner  Electric  Co.'s.  (Arthur 

J.   Rowland.) cliii,  397 

motors,  system  of  control  for,  Leonard's.     (Francis 

Head.) cliy,  395 

program  clock.  Frick's.     (J.  Logan  Fitts.) cxlviii,     80 

protective  devices,   Burglar  Immunity  Co.'s  system. 

(Rich'd   Gilpin.) clix,  324 

railway.    Voynow-Nichols    joint    for    rail-bonding. 

iT    Carpenter  Smith.) clvii,  238 

railways,    plastic  bond    for.     Edison-Brown.     (Geo. 

F.  Stradnng.;  cxlviii,     79 

semaphore  signal,  Lattig's.     (Rich'd  L.  Humphrey.) 

clviii,     159 
traction,  multiple-unit  system  of.     Sprague.     (W.  C. 

L.   Eglin.)   clviii,   148 

Electrical  distribution  and  interior  wiring,  system  of.       Stier- 

inger's.     (W.  C.  L.  Eglin.) cliv,  481 

Electrically-welded  cap-screws  and  'bolts.     Kurtz.     (J.  Logan 

Fitts.)    clix,  159 

Electro-chord  piano.  Breed's.     (C.  C.  Heyl.) clii,  3^5 

Electrolytic     interrupter     for     induction     coils,     Wehnelt's. 

(George  A-  Hoadley.) clx,     78 

process  for  caustic  and  bleach.  Acker's.     (Joseph 

W.  Richards.) civ,     80 

Elevator,  electric,  for  private  residences.     Otis  Elevator  Co. 

(T.  Carpenter  Smith.) cliv,  398 

pneumatic,  Gerdtzden's.     (A.  Robinson  Mcllvaine.) 

cxlvii,  ZZ2> 

Enclosed  arc  lamp,  Toerring's.     (Francis  Head.) clvi,     78 

Engine,  Engines.     {See  Steam,  Locomotive,    Gas.  Electric.) 

-lathe,  screw-cutting,  Evans's.     (Hugo  Bilgram.).  .cliv,  398 
Turrett.     Von  Pittler.     (Hugo  Bilgram.). ..  .civ,     79 

valve.  Hay's.     (Arthur  Falkenau.) cxlvii,  413 

Etching   metal   plates,    Levy's    acid-blast    method    and   appa- 
ratus.    (Frank  E.  Manning.) cxlviii,  79;  cxlix,  158 

Expert  testimony.     (Henry  R.  Heyl.) cxlvi,   159 

Expanding    and    flanging    machinery    and    tools,    Lovekin's. 

(Thos.   P.   Conard.) clix,     y^ 

Exposure  scale   for  turning  negatives,   Wager-Smith.     (Sam'l 

Sartain.)     clvi.  400 

Feed-water  regulator.  Burrow's.     (John  Haug.) clviii,  160 

Fender  for  trolley  cars,  Lotzgesell's.     (Henry  R.  Heyl.).  .cxlvi,  319 

Filing  cabinet,  Tucker's.     (Louis  EX  Levy.) cxlix,  473 

Filter,  self-cleaning,  Jarrett's.     (Samuel  P.  Sadtler.) cxliii,  390 

Fire  nozzle,  Eastman's.     (C.  A.  Hexamer.) clix,  470 

Glazier's.     (Chas.  A.  Hexamer.) clix,     78 

Fireproofing  wood,   Ferrell's  process  and  apparatus.     (R.   L. 

Humphrey.)   clvi.  79;  clviii,   139 

Flame  regulation,  Eldred's  system.     (Harry  F.  Keller.).  ..  .clx,  473 
Flanging    and    expanding    machinery    and    tools,    Lovekin's. 

(Thos.  P.  Conard.) clviii,  471,  clix,     78 

Flexible  metallic  tube.  Almond's.     (Hugo  Bilgram.) cxliii,  390 

Flying  machine,  Praull's.     (Wm.  M.  Barr.) cxliv,     76 
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Ftildinp:  door,  horizontal,  Cross's.     (Chas.  E.  Ronaldson.).  .civ,  319 

"Franklin  Medal,"  L.  F.  Rondinclla cxlvi,   160 

Friction  clutch,  automatic  Huid-pressure.     (Tinius  Olsen.).  .cliv,     ^^ 

Furnace.     ^Scc  Electric,  Steam,  Boiler.) 

Fuses.     {See  Electric.) 

Gang-cutters,  radial  duplex,  Eberhart's.  (Ernest  M.  White. ).clvi,     78 

Gas  composimeter.  Uehling  &  Steinbach.  (John  M.  Hartman.) 

cxlvii,     332 

Gas  producers,  suction.  Otto's.     (Hugo  Bilgram.) clviii,  471 

Gasoline  vapor  lamp.     Int'l   Heat  &  Power  Co.     (Arthur  J. 

Rowland.)    .....cl,  481 

Gauge,    automatic    rolling-mill,    Haines's.     (James    Christie.) 

clii,     80 
for  measuring  heat,  Morse's.     (G.  H.  Clamer.). . .  .clvi,     79 
Gear-molding  machine,  Groves's.     (Thos.  P.  Conard.).  . .  .cxliv,     ^Ki 
teeth,    machine    and    cutter    for    generating.     Fellows's. 

(Wilfred    Lewis.) cxlvii,  413 

Gearing,  Schellenbach's  system  of.     (Hugo  Bilgram.) cliv,  482 

Glass,  light-projecting,  improvements  in,  Dobbins  &  Moffat. 

(Geo.  A.  Hoadley.) cli,  237 

Geological  Survey  (U.  S.), Exhibit  of  at  th€  Nat'l  Export  Ex- 
hibition.    (Theo.   D.    Rand.) cxlix,  471 

Governor  system,   Rites's.     (Arthur  Falkenau.) cliii,  317 

"Graflex"  camera.     Folmer  &  Schwing  Co.  (Wm.  H.  Thorne.) 

clx,  39g 
Granite  reconstructed  for  insulation.     Reconstruction  Granite 

Co.     (Geo.  A.  Hoadley.) cli,     78 

Graphite,  artificial,  Acheson's.     (Sa^nuel  P.  Sadtler.) cl,  397 

Graphophone,  "Grand,"  Macdonald's.  (Louis  E.  Levy.). .  .cxlix,  158 
Grate,  Reagan's.     (John  Hartman.)  (James  Christie.) 

cli,  318;  cliv,  399 
Hangers.     {See  Shaft  hangers.) 
Harmony,  Goldschmidt's  theory  of.     (Jos.  W.  Richards.). .  .civ,  159 

Heat  gauge,   Morse's.     (G.   H.  Clamer.) clvi,     79 

Holophane  globes.    Blondel  &  Psaroudaki.  (Geo.  A.  Hoadley.) 

cxliv,  472;  cxlv,  262 
Hydraulic  air-compressor.     {See  Air  compressor.) 

ram.  Went  worth's.     (Lucien  E.  Picolet.) civ,     79 

"Hylo"  electric  incandescent  lamp,  Phelps's.  (Arthur  J.  Row- 
land.)     civ,  396 

Incandescent  light,    kerosene.     Williams,     Brown     &    Earle. 

(F.  E.  Ives.) cliii,  473 

lighting  system,  Kitson's.  (Arthur  J.  Rowland.) 

clii,     79 

Inertia  indicator,  Lewis's.     (Arthur  M.  Greene,  Jr.) cxlvii,   175 

Indexing  the  Committee's  Reports cl,  476 

Injectors.     {See  Steam.) 

Interior     wiring,     and     electrical     distribution,     system     of. 

Stieringer's.     (W.   C.   L.    Eglin.) cliv,  482 

Joint,    Waterbury    Tool    Co.'s    universal.     (Daniel    Eppelshi- 

mer,  Jr.) clvii.   156 

Journal-box,  Cook's  self-lubricating.     (J.  Logan  Fitts.). .  .cxlvi,     78 
Knife-sharpening    attachment    for    sewing    machines.     Cox's. 

(G.    Morgan    Eldridge.) cxliii.  464 

Knitting  ^Machine.  Parkinson's.     (Henry  R.  Heyl.) clix,  239 

"Kodak"  developing  machine,  Eastman's.  (Lucien  E.  Picolet.) 

civ,  397;  clviii,  145 
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Laird.  Sliobcr  &  Co.'s  exhibit  at  the  Nat'l  Export  Exhibition. 

(J.  Ware  Jones.) cxlix,  473; 

Lamp,  kerosene  oil,  incandescent,  WilHams,  Brown  &  Earle. 

(F.   E.   Ives.) .• chii,  473; 

Lamps,    gasohne   vapor.     Int'l   Heat   &   Power   Co.     (Arthur 

J.   Rowland.)   cl,  481 

Lathe.     (Sec  Engine.) 

engine,  screw-cutting,    Evans's.     (Hugo-Bilgram.).  .cliv,  3q8. 
turrett.  Von  Pittler's.     (Hugo  Bilgram.). . .  .civ,     79. 
Letter  copier.     (See  Copying  machine.) 

Lighting,   incandescent  Welsbach   system.     (Arthur  J.    Row- 
land.)     cl,  15& 

incandescent    system,    Kitson's.     (Arthur    J.    Row- 
land.)  cliii,     7g 

Lightning  arrester.  Shaw's.     (Thos.  Spencer.) clvii,  137 

Liszt  organs,  Mason  &  Hamlin  Co.     (Henry  R-  Heyl.) clii,  392 

Lock,  pneumatic  balance.  Button's.     (Edgar  Marburg.),  .cxlvi,  159. 
Locomotive  engine,  compound,  Reeves's     (Henry  F.  Colvin.) 

cxlv.  239;  cxlvi,     80 
LocQimotives,    T^alanced,    cylinders    of.     Dunbar.     (J.    Logan 

Fitts.)    cxlv,  475 

Loom,  swivel.  Wilmunder's.     (G.   M.   Eldridge.) cxlv,  474 

Magnetic    clutch,    Arnold's.     (Francis    Head.) civ,  319- 

Make-ready  process  for  printing,  Severy's.     (Louis  E.  Levy.) 
>  cxlvi,     77 

Measuring  device.  Hill's.     (Wmi.  H.  Thorne.) clvi,  470- 

for  the  interior  of  tubes,  Mellor's.     (Arthur 

Falkenau.) civ,  319 

Medal.     Franklin    Medal,    proposed    foundation    of.     (L.    F. 

Rondinella.)     cxlvi,   160 

Meter,  electric.  Marks's.     (H.  W.  Spangler.) cl,  480 

Milk,  reconstructed,  Campbell's.     (Louis  E.  Levy.) clviii,  159. 

Molding    Machine,    Tabor-Mumford-Lewis.     (A.    E.    Outer- 
bridge,  Jr.) cliii,  315 

Mosaics,  Mueller's    method    of    making.     (Wm.    C.     Head.) 

cxliv.  398;  cxlv,  198- 
Motor,  Motors.     (See  Electric,  Pneumatic,  Rotary,  Gas.) 
Multiple  unit  system  of  electric  traction.  Sprague's.  (W.  C.  L. 

Eglin.)     civ,  396. 

Musical    harmony,     Gold  Schmidt's    theory    of.     (Joseph    W. 

Richards.) civ,  159 

instruments,   Albert's  improvements   in.     (Henry   R. 

Heyl)    clii,     79 

National   Export  Exhibition  awards.     (Louis  E.  Levy.) 

cxlix,  471,  475 
Nernst  lamp.  Nernst  Lamp  Co.  (Arthur  J.  Rowland.). .  .clx,  77 
Nutrium,  a  new  food  product.     Nat'l  Nutrient   Co.     (Henry 

Leflfmann.)    cliii,  399 

Omnimeter,  Sexton's.     (Wilfred  Lewis.) cxlvii,  176- 

Pen,  drawing,  Altenoder's.     (Geo.  S.  Cullen) clx,  400 

Pencoyd  Iron  Works,  exhibit  of.     (Thos.  P.  Conard.). ..  .cxlix,  473 

Phantascope,  Jenkins's.     (Henry  R.  Heyl.) cxlv,     79 

Phonosphere,  Alexander's.     (George  A.  Hoadley.) clix,  472 

Photographs,  color,  Miley  &  Son's.      (Louis  E.  Levy.) clix,  471 

Phonography,  improved  method.  Stein's.  (E.  A.  Scott.). .  .clvii.,  239 
Photometer,    portable.     Deshler    &    McAllister.     (Arthur    J. 

Rowland.) cxlviii,  480;  cxlix,  318 

Photomicrographic  device,  Ives'.     (Louis  E.  Levy.) cliv,    80 
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l*li(>t(V])<)lvchr()niic    prinlin^    i)r()cess,     Burj^aT's.     (Louis    E. 

Levy. )    .' civ,   i6o 

Photo-printinjj:   machine,    Rondinella's.     (Louis    E.    Levy.) 

clx,     78 

Piano,    electro-chord.    Breed's.     Chas.    C.    Hcyl.) clii,  396 

Piles.     {Sec  Concrete.) 

Pipe  joints,  improvements  in,  Highee.  (Hugo  Bilgram.).  .cxlvii,  496 

Pistol,  improved,  Colt's   Fire-arms  Co.     (Lucien  E.   Pic(;let.) 

clix,  472 

Piston-packing,    Reacock's.     (J.    M.    Emanuel.) cxliii,  389 

Pneumatic    bicycle.    Baker's.     (Henry   R.    Heyl.) cxlv,  399 

dispatch  tube  apparatus  and  system,  Batchellor's. 

(Arthur    Falkenau.) cxlvi,     81 

canal   lock.     (Sec  Lock.) 

system  for  preventing  the  freezing  of  water  pipes, 

Hopkins's.     (J.  J-  de  Kinder.) cxlix,  317 

Potential  indicator  for  station  use,    Mershon's.     (Wilbur   M. 

Stine.)     cl,  479 

Press   for  compressing  cotton,   Lowry's.     (Chas.   E.   Ronald- 
son.)    cxlix,  399 

Printing  process,  improved,  Severy's.     (Louis  E.  Levy.),  .cxlvi,     yy 
Prismatic,    or    light-projecting    glass,    Mof¥ett    &    Dobbin's. 

(Geo.  A.  Hoadley.) cli,  237 

Pulley,    all    wrought-steel,    Corscaden's.     (John    L.    Gill,   Jr.) 

cxliv,  470;  cxlv,  272 
Pyrometer,  pneumatic,  Uehling  &  Steinbart.     (H.  W.  Spang- 

ler.)     ' cxliv,  471 

Rail-bond.     (See  Electric  railway.) 

joint,  Villenoweth's.     (J.  J.  de  Kinder.) cxlix,  396 

Voynow-Nichols.     (T.  C.  Smith.) clvii,  238 

Railway  tie.  Brown's.     (H.  F.  Colvin.) cxlvii,  497 

steel.     Chester.     (Thos.  P.  Conard.) cli,  476 

Rapid  roller  copier,  Yawman-Erbe.     (Ernest  AI.  White.),  .clvii,  238 
Ratchet,   improved.     Waterbury   Tool   Co.     (Wilfred   Lewis.) 

cl,   159 

tools.  North   Bros.     (Wm.   H.  Thorne.) clviii,  399 

"Reconstructed  granite"   for  insulator,   Reconst.  Granite  Co. 

(George  A.   Hoadley.) cli,     yS 

milk,  Campbell's.     (Louis  E.  Levy.) clviii,  159 

Recorder,   pocket,   for   tests   of   materials,    Henning's.     (Wil- 
fred  Lewis.)    cxlix,     78 

Register,  National  cash-,  Nat.  Cash  Register  Co.     (Geo.  S.. 

Cullen.)    cli,  476 

Rheostat,  Wirt's.     (T.  Carpenter  Smith.) cliv,     80 

Roller-bearing,   American   Roller-Bearing  Co.'s.     (Arthur  M. 

Greene,    Jr.) cliii,  396 

Hyatt's.     (James    Christie.) cxlvi,     79 

Rotary  motor.  Reed's.     (H.  W.  Spangler.) cxlvi,  159 

Safety-devices,     automatic,    for    electric     circuits,     Rowland. 

(E.  Alex.  Scott.) cxliv,     77 

Sand  track,   Koepecke's.     (Lewis  M.   Haupt.) cxliii,  389 

Sawing  imachme  and  guide,  Humphrey's.     (Henry  R.  Heyl.) 

cli,  319 
Schaltung,  Walther's,  for  induction  coils.     (Geo.  A.  Hoadley.) 

clx,  399 

"School  City."     Gill.     (Louis  E.  Levy.) clvi,    80 

Screens  for  photo-mechanical  engraving,  Levy's.     (D.  Anson 
Partridge.)    cxliv,     79 

V 
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Screw  and   metal-working  ^machine,  automatic,   Acme   Screw 

Co.'s.     (Hugo    Bilgram.) cl,  395 

Semaphore  signal,  automatic  electric,  Lattig's.     (R.  L.  Hum- 
phreys.)     clviii,  159 

Shaft-hangers,    pressed    steel,    Standard    Pressed    Steel    Co. 

(Anson  W.  Allen.) clx,  473 

Shear,    power-driven,    with    adjustable    stroke,    Betterman's, 

(Spencer    Fullerton.)    cxlvii,  33^ 

universal    trimming,     Betterman's.     (Spencer     Fuller- 
ton.)    cxlvii,  332 

Shell  torch.  Semple's.     (W.  O'.  Griggs.) clx,     77 

Siphon  condenser,   Pennell's.     (J.  J.   de   Kinder.) cliv,  398 

Smoke    nuisance,    abatement    of,    in    Philadelphia.     (H.    W. 

Spangler.)    cxlv,  474 

ordinance   for  suppressing.     (A.   E.   Outer- 
bridge,   Jr.) cxlvi,  80,   320,  400 

Speed  controller,  Consolidated  Machine  Co.'s.     (Chas  Day.) 

civ,  318;  clvi,     78 

variator,  Lodge  &  Shipley's.     (Chas  Day.) civ,  320 

Static  machine  and  X-ray  apparatus,  Sweet  &  Lewis.    (  A.  E. 

Kennelly.)    cxlviii,  479 

Steam   boiler,   internally-fired  water-pipe,   Kinney's.     (Henry 

W.    Spangler.)    cxlviii,  479 

engine,  rotary,   Lewis's.     (Henry  F.  Colvin.) cxliii,     464 

square  piston,  Dake's.     (L.  F.  Rondinella.).  .  .cl,  160 

injectors,  Kneass'.     (H.  W.  Spangler.) cl,  477 

-trap,  Heintz's.     (Arthur  M.  Greene.). .  .cxlvi,  79;  cxlvii,  176 
Steel  pulley.      (See  Pulley.) 
(See  Tool-steel.) 
,  tool,  Taylor-White   process   of  treating.     (Chas.   Day.) 

cliii,  398 

Stencil  imachine,  Bradley's.     (J.  Logan  Fitts.) cliii,  397 

Stereogram,  Ives's  parallax.     (Martin  I.  Wilbert.) clvii,  469 

Stereometric  models,  Morsell's.     (Geo.  A.   Hoadley.) cliv,  482 

Sterilizer  for  water,  Waterhouse-Forbes.     (A.  C.  Abbott.).  ..cli,  477 
Stoker,  Jones's  underfeed,  for  steam  boilers.     (Kern  Dodge.) 

clvii,  238 

Storage  stiucture  for  coal.   Dodge's clviii,     80 

system  for  coal.  Dodge's.     (James  Christie.) clvii,  469 

Street  cars,  convertible  and  semi-convertible,  Brill's.     (Henry 

R.  Heyl.)   clvii,     29 

railway  system,    McGill's.     (James   Christie.) cxlix,     78 

Suction  gas  producer.  Otto's.     (Hugo  Bilgram.) clviii,  471 

Synchronism  indicator,  Lincoln's.     (W.  C.  L.  Eglin.) cliii,  398 

Tangential  water  wheel,  Doble's.     (A.  M.  Greene,  Jr.).  ..  .clviii,  157 

Pelton-Doble,       protest.       (A.       M. 

Greene,    Jr.) clvii,  472 

Telephoning  over  long  distances,  Pupm's  system  for.     (C.  C. 

Heyl.)     clix,  324 

Tent  fastening  device,   Rinn's.     (T.  Carpenter  Smith.).  ..  .clviii,     79 

Testing  machine,  Dunn's.     (L.  F.   Rondinella.) cxliv,  397 

wh;te  metal  alloys,  balance  for,   Richards's.     (H.   F. 

Ksller.)     clii,     80 

"Thermit"  process,   Goldschmidt's.     (H.  F.   Keller.) clviii,  160 

Thermo-ch&mistry,    contributions    to,    Westman's.     (Jos.    W. 

Richards.)    cxlvii,  496 

Threading  tool.  Dock's.     (Hugo   Bilgram.) cli,  319 

(   •         Tidal  motor,  Markmann's.     (Wilfred  Lewis.) cxlv,     78 
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Time  recorder,  the  Rochester.     (Henry  R.  Heyl.) cxliv,  320 

Tobacco-cutting  machine,  Adt's.     (Wm.  F.  Wilcox.) chi,  394 

Tool-steel.  Taylor-White  process  for  making.    (Chas.  Day.).cliii,  ;iijy 

Traction  system.     {Sec  Multiple  unit.) 

Transformer,  constant-current  arc  light,  Gen'l  Electric  Co.'s. 

(Francis    Head.)    cli,  237 

step-up  and  step-down.     Hunter.     (Clayton  W. 

Pike.)    cxliv,  320 

Transmission,  Hammer's  experiments  in  long-distance.  (L.  F. 

Rondinella.)    cliii,  317 

Trisection  of  the  angle.     Morsell.     (L.  F.   Rondinella.). .  .cxliv,     76 
Trolley  car  fender,  Lotzgesell's.     (Henry  R.  Heyl.)..      .  .cxlvi,  319 

-wheel.  Bierbaum's.     (Lucien  E.  Picolet.) cliii,  318 

Truck.     {Sec  Car-truck.) 

cushion  for  railway  cars.     Owen.     (Wm.  P.  Evans.) 

cxlviii,     79 
Tubes,  device  for  measuring  the  variable  diameter  of,   Mel- 

ler's.     (Arthur  Falkenau.)   civ,  319 

Turnl)uckle.   steel.   Merill's    (Arthur   Falkenau.) cxlv,  474 

Turrctt  lathe,  von  Pittler's.     (Hugo  Bilgraim.) civ,     79 

Typewriting  machine,  Blickensderfer's.     (J.  Logan  Fitts).  . .  .cl,  479 

for    books    and    letters,    Fisher's.     (J. 

Logan    Fitts.) cxlviii,  479 

Remington-Sholes.     (J.  Logan  Fitts. ).cl,  478 
Williams's.     (G.  Morgan  Eldridge.) 

cxliv,  75;  cxlvi,       72 

Underfeed  stoker.Jones's.     (Kern    Dodge.)    clvii,  238 

Universal  joint,  Williams's.     (Daniel  Eppelshimer,  Jr.). ..  .clvii,  156 

Valve.     {See  Engine.) 

Variable-speed  countershaft,  Reeves's.     (Wilfred  Lewis.). ..  .cl,  159 

Ventilator,  the  "Star."     (H.  W.  Spangler.) cliii,  316 

Venturi  meter.  Herschell's.     (John  C.  Trautwine,  Jr.).  ..  .cxlvi,     80 
Voting  machine,  U.  S.   Standard,   Gillespie's.     (L.   F.   Rondi- 
nella.)     cli,  319 

Votometer,  Bardwell's.     (L.  F.   Rondinella.) cli,  319 

Waste  metals,    utilizing,    Clamer's    process.     (Jos.    W.    Rich- 
ards.)     clvi,  470 

Water-heater  for  range  boilers.  Heller's.     (Spencer  Fullerton.) 

cxlix,  316 
improved,  Ruud's.     (Chas.  E.  Ronaldson.).  .clix,     79 
pipes,  preventing  freezing  of.  Hopkins.  (J.  J.  de  Kinder.) 

cxlix,  317 

sterilizer,  Waterhouse-Forbes.     (A.  C.  Abbott.) clii,  295 

supply  cut-off.   Borgnis's.     (Wm.   "SI.  Barr.) cxlv,  398 

wheel.     {Sec  Tangential.) 

Double's  tangential.  (Arthur  ■NT  Greene,  Jr.). cliv,  297 

Wave  motor.  Lotzgessell's.     (John  Haug.) cxlv,  398 

Wheel.     {Sec  Car.   Driving,   Percussion,  Tangential,   Trolley, 
\'ehicle.  Water 
for  vehicles.   Markley's.     (G.   ^Morgan   Eldridge.).  .cxliv,  399 
forged-steel  car  and   locomotive.    Facer's.     (Thos.    P. 

Conard.)    cli,   158 

hydraulically    forged   steel,    for   railway   cars.     Loss's. 

(James     (Christie.) cl viii,  398 

percussion.  Cazin's.     (Wm.  SI.  Barr.) cxliv,  470 

trolley.  Bierbaum's.     (Lucien  E.   Picolet.) cliii.  318 

White-metal    alloys,    balance    for   testing.    Richards.     (H.    F. 

Keller.)     '. clii,     80 

25 


FRANKLIN  INSTITUTE:— 

Window-blind   lock.   Brosnahan's.     (Stacy   Reeves.) cxlvii,  175 

,  fireproof,  Lupton's.     (H.  R.   Heyl.) clvii,  468 

ventilator,    Sanguinetti's.     (Stacy   Reeves.) cxliv,  320 

Wire.     (Sec  Copper  wire.) 

-testing  machine,  Falkcnau-Sinclair.    (Kern  Dodge),  .clviii,  471 
Wiring.     (Sec  Interior  wiring.) 

Wood,   Ferrell's  process   for  fireproofing.     (Rich'd   L.   Hum- 
phrey.)     clvi,     79 

Writing  and  reading  machine  for  the  blind,  Waite's.     (Hugo 

Bilgram.)    cl,  158 

X-ray  apparatus,  Sweet  &  Lewis'.     (A.  E.  Kennelly.).  . .  .cxlviii,  479 

Sayen's.     (Arthur  W.  Goodspeed.) cxlvi,     78 

Corresponding    Members.     Election    of    Mr.    T.    Commerford 

Martin     cxlviii,  477 

Elliott  Cresson  Medal  Fund.     Decision  of  Court  confirming 

the  right  of  the  Institute  to  determine  awards clvii,  467 

Honorary  Members:     Election  of 

Prof.  Arthur  Beardsley cli,  474 

Prof.    Martin   H.    Boye,    Hon.    Fred'k    Fraley,   Dr.   Charles 
F.    Himes.    Mr.   Charles   Kirchhoff,   Rear  Admiral   George 
Honorary   Members:     Election   of 

W.  Melville,  U.S.N.,  Dr.  T.  C.  Mendenhall,  Mr.  Ralph  W. 
Pope,  Dr.  (Toleman  Sellers,  Dr.   Robert  H.  Thurston,   Dr. 

Harvey   W.   WiFey cxlviii,  477 

Membership    fees    increased cliii,  395 

Metric  system,   action  of  special  committee  on  the  adoption  of, 

in  the  United  States cliii,  472 

IMillerand.    M.     Special   committee   recognizes  his   work  in  pro- 
moting the  liberalization  of  the  French  patent  laws cliv,  480 

National  Export  Exposition clvii,  254;  cxlviii,  318 

Proceedings  of  stated  meetings:     (See  impressions    of  month   next 

following:) 
Resolutions  in  reference  to  the  publication  of  the  U.   S.   patent 

reports  and  their  distribution cxliii,  464 

Resolutions   respecting   Hon.    Fred'k  Fraley cxlviii,  318 

School  and  Naval  Architecture  established cxlviii,  400 

Schools:  for  annual  reports  (See  May  impressions.) 
Sections:  Joint  meeting  of  the  American  Institute  of  Mining  En- 
gineers and  Mining  and  Metallurgical  Sections cliii,  476 

Joint  meeting  of  the   Lehigh  Valley  Branch   of  the  American 

Chemical  Society  and  the  Chemical  Section cxlvii,  253 

Organization  of  the  Section  of  Photography  and  Microscopy 

cxlvii,  414 

Organization  of  Section  of   Physics  and  Astronomy cxlvii,  253 

Proceedings  of  Sections.     (See  impressions  of  month  next  fol- 
lowing meeting.) 
Franklin  Institute  vs.  The  Trustees  of  the  Elliott  Cresson  Fund, 

decision  of  court  in  amicable  suit clvii,  467 

Frazer,  Dr.  Persifor.     Elected  to  the  Board  of  Alanagers clvi,  469 

Fritz  Medal  awarded  to  Lord  Kelvin clix,  459 

French  laws  of  employer  and  employee civ,  410 

patent  regulations,  new cliii,  258 

universities,  removing  restrictions  from cxli,  479 

Fuel  oil.  (Rowland.)     clvi.  139 

on  the  Southern  Pacific  Railroad cliii,  417 

tests.     (Texas.)     cliii  284 

supplies  of  the  Far  East,  and  their  possible  consequences.     (Ish- 
erw^ood.)     clx,     76 
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Fuller's  earth,  aiiodern  uses  of.     (Day.) cxlix.  240 

occurroiico  of.  in  the  United  States.     (Day.) cl.  214 

Fungi  for  yeast  in  fermentation cxlvi,  475 

Furnace  for  high  temperatures.     (Gentt.) cxlii,  45S 

gas    engines civ,  272 

Furnaces,  improved,  and   mechanical  stokers cxlv,  i,   107 

Fuse-metals,   inherent   defects  of.   &c.     (Harrington.) cxli,  464 

Fuses,  electric.     (Sachs.)  • civ,       i 


Galvanic  action  at  a  distance cxU-ii.  40,? 

Galvanizing,  an  improvement  in  the  art  of.     (Reese.) cxliv.  312 

iron  and  steel,  a  substitute  for cxK  ii,     y^ 

Garbage  disposal  and  the  harbor  channels clvii.  271 

the  coke-oven  process  for  utilizing.     (Terne.) clviii  421 

Garnet  as  an  abrasive  clviii,  468 

Gas  coimposimeter.     (Dicker.)    cxlvi,     yj 

engine,   a   compound clix.  422 

development  of  the clvi,     31 

of   the    future.     (Thurston.) cliv,  422 

the  future  of  the cxlvii,  328 

research  in  Germany civ,     72 

water   required   for clviii,  352 

engine  for  utilizing  blast-furance  gases.     (Richards.) cl,  415 

pipes,  to  prevent  the  freezing  of cliv,  348 

turbines     clix,  100 

wells,  recorded  pressure  of clix,     99 

Gaseous  mixtures.     (Leduc-Sacerdote.     Translated    by    Isherwood.) 

cxlviii,  303 

Gases  of  the  atmosphere.     (Keller.) cliv,     47 

Gasoline  motor  as  an  auxiliary  to  sails clx,  23S 

Gay  ley's  dry-air  process  of  furnace  operation clx,  46a 

Gear-teeth,  the  Fellows,  machine  for  generating.     Report  on cl,     81 

Gelatine,  action  of,  on  glass civ,  356 

physical  and  chemical  properties  of cliii,  417 

solidified     cxli,  394 

Gems,  electric  light  in  the  examination  of civ,     loi 

Geological  Congress,  Seventh  International.     Report  on.     (Richards.) 

cxliv,  385 

structure,  influence  of,  on  topography.     (Lyman.) cxlv,  355 

Survey  of  the   United   States cl,  326 

Geometric  chuck,  the  mathematical  theory  of.     (Partridge.).  ..  .civ,  139,  195 

Georgia,  gold  mining  in.     (Tatham.) cxlvi,     19 

German  technical   schools    cxlvii,  170 

Geyser  activity  in  Yellowstone  Park,  rapid  decline  of cxlix,  236 

Gilsonite,  artificial.     (Day.)    cxlv,  476 

and    elaterite clviii,     76 

Glacial  period,    cause    of   the cxlvii,  494 

Glass,  action  of  gelatine  on civ,  356 

bricks,   Falconnier's    civ,     76 

coloring  by  penetration clii,  468" 

metallic   solder   for cxlii,  155 

new  uses  for cxlvii  168 

solders    for cxli,  393- 

writing  on cxli,  236 

Glassware  for  substituting  stained  glass clii     9a 
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Gold  and  silver,  mining  and  iminting  of.    (Outerbridge.) cxlvi,  401 

chloride,  commercial,  variation  in.     (Kebler.) cxlix,  476 

electrolytic    refining    of civ,  391 

from   sea  water clix,  455 

mining   in   Georgia.     (Tatham.) cxlvi,     19 

ores,  cyanide  process  for  the  treatment  of.     (Richards.)- •• -cxliii,     96 

production   of  in   1896 cxlii,   156 

-sodium    chloride.     (Kebler.) cl,  235 

Goldschmidt's  process  for  the  production  of  high-temperatures.  (Brad- 
bury.)     cliii,     79 

high   temperatures.     (Stiitz.) clvii,  241 

"Thermit"    welding    process cliii,  310 

report  on  the clx,   187 

theory  of  harmony,  report  on clvi,  22.S,  230,  301 

Graphical  presentation   of   statistics,     (Haupt.) cxlviii,  384 

Graphics  of  carbon  disulphide,  &c.     (Gardner.) clvi,  291 

of  the  thermodynamic  functions.     (Fox.) cxlv,  214 

thermodynamic    law.     (Thurston.) cxli,     27 

Graphite,  artificial     clvi,  141 

Acheson's  process  for  producing. ..  .cxlvii,  475;  cl,  397 

and   silicon,   artificial.     (Fitz-Gerald.) clvi,  416 

the  conversion  of  amorphous  carbon  to.  (Fitz-Gerald.). .  .clvi,  321 

"Graphophone,  Grand,"  report  on cl.  17,     35 

Grinders  for   laboratory  use.     (Buck.) cxliii,     14 

Ground  wiater,   movements  of.     (Lyman.) cl,  285 

Gun-barrels     cxlii,  398 

the  Automatic,  &c.     {See  Taylor.) 
Gypsum  deposits  of  Laramie  Plains,  Wyoming clvii,     74 

H 

Hardening  iron,  process  for clviii,  237 

Hard-drawn  copper    wire cxlvi,  158 

wood  supplies  in  the  United  States clix,  440 

Harmonic  curves  known  as  Lissajous's  figures.     (Richards.) cliii,  269 

Harmony.  Goldschmidt's    theory    of.     Report    on,    with    appendix. 

(Richards.)   clvi,  225,  230,  301 

Harrison,  Joseph,    gift   of   portrait    of cliii,     76 

Hawaiian  Islands,  agriculture  in  the.     (Wiley.) cxlvii,     31 

Hawley  down-draft   furnace cxlv,       7 

Heat  gauge,   Morse's.     Report  on clvii,     33 

losses  in  calorimetric  experiments,   corrections   for.     (Richards.) 

clii,     81 

motor,     Diesel's.     (Meier.) cxlvi,  241 

rays,  picture-making  with,  in  the  dark.     (Ives.) cl,  400 

treatment  of  white-iron  castings.     (Outerbridge.) civ,  289 

waste  from  unprotected  steam  pipes clvii,  212 

wastes    in    steam-engine    cylinders.     (Thurston.) cxlii,  241 

Heating  surface  of  boilers,  how  it  should  be  calculated,  .cxlvi,  393;  cli,  312 

Helium.     {Sec   Radium-) clvii,     yz 

Henderson  process  of  copper  extraction clviii,  397 

Hewitt,  Hon.  Abram  S.,  elected  an  honorary  member cxlviii,  400 

Hewitt,  Abram  S..     Memorial  of civ,  137 

High  explosives  and  smokeless  powders cxlvii,  492 

in  warfare.   (Maxim. )cxlvi,  375,  457 

-pressure  gas  wells clix,     99 

-speed  electric  railway,   Berlin-Zossen clvi,  462 

traction clvii,     2>^ 

temperatures,  chemistry  of.     (Moissan.) cxlvi,     63 
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HoLMAN,   David  SiiEPEKn.     Memorial   of clii,     ^2 

Holophane  globes  for  incandescent  electric  lights.     (Elliott.) 

cxliii,  80;  cxlv,  262 

Horse  cars.  old.  new  use  for cxlii,  396 

Hot-boxes  in  railway  service.  &c.     (Job.) cxlix,  439 

waves,  nicclianisni  and  causation  of.     (Watts.) cliii,  285 

-wire  instruments  as  shunt  ammeters.     (Stevens.) cl.  394 

Hyatt's  roller-hearing     cxlvi,     79 

Hydraulically-forged  and  rolled    solid  steel  car  wheels.     (Loss.).  . .  .clvii  2iZZ 

Hydrogen,    liquefaction    of cliii,     75 

sulphide.      (Goldsmith.)    clvii,  455 

Hydrographic   reports,  index   to clix,  459 


Ice  boat,    improved    cxlvi,  474 

-breakers   in  polar   exploration.     (Balch.) cxlix,  141 

caves  and  the  causes  of  subterranean  ice.     (Balch.) cxliii,  161 

deposits,  subterranean,  in  America.     (Balch.) cxlvii,  286 

Igneous  rocks,    chemical    analysis    of clvi,  220 

Illuminating    globes,    photometric   comparison   of.     (Williamson    and 

Klinck.)   cxlix,     66 

Impact-testing  machine,  photographic,  for  measuring  the  intensity  of 

an    impulsive    force.     (Dunn.) cxlv,  36 

Incandescent  electric  lamp,  heat  of  the cliii,  21 

lamps.     (Wilcox.)   cxlix,  282,  353,  419 

lamp  filaments,    improved    clii,  89 

mantels,  restoring  the  illuminating  power  of.  .cxlvii,  74 

lamps,  iron-nickel  alloy  for cxlvii,  171 

mistakes  in  the  rating  of-     (Rowland.) cl,  241 

photometry    of.     (Rowland.) cxlvii,  255 

electric    lighting.     (Rcwiand-Barrows.) cxlix,  471 

gas  lamps,    chimneys    for.     (White.) cxlvi,  464 

oil  lamp.     (Kitson.)   cxlv,  ']^ 

-lighting    system,    Washington's cli,  316 

Indigo,  artificial  and  natural cxvlii,  403;   cliii,  50 

industrial    development   of.     (Matthews.) cliv,  423 

Individual  operation  of  machine  tools  by  electric  motors clviii,  321 

Induction  motor:  its  engineering  capabilities.     (Hoxie.).  .clvi,   183,  261,  351 

Industrial    notes.     (Terne.) clviii,  421 

Inertia  indicator.     (Lewis.)     cxlvi,  "jj 

Infusorial   earth,   uses  of cliii,  64 

Ink  for  rubber  stamps civ,  392 

Inspection  and  testing  of  cements.     (Humphrey.) clii,  441;  cliii,  22,,  93 

Insulation,  machine,    defective.     (Farrington.) clvi,  119 

Internal  combustion  engines,  alcohol  as  fuel  for clvi,  2->f'j 

International  Association  for  Testing  Materials,  the  work  of.     (Mer- 

riman.)    cxlviii,  308 

Congress  at  the  St.  Louis  Exposition.     (Haupt.).  .  .clviii,  392 

Electrical   Congress  at  St.    Louis clvi,  469 

Interrupter  for  induction  coils.     (Sayen-Willyoung.) cxliii,  231 

Iron  and  Steel  production  (American) cxli,  391 

rustless  coating  for cxli,  395 

trade  in  1902 clvi,  130 

-carbon    systems,    equilibrium    of.     (Charpy-Grenet.) cliv,  91 

electrotypes cxlviii,  156 

manufacture  in  the  United  States,  development  of  the.     (Fritz.) 

cxlviii,  437 
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Iron  ,  new   carbides   of.     (Benneville.) cxli,     "jj 

-nickel   alloy  for  incandescent  lamps cxlvii,  171 

alloys,    new clvii,  396 

ores,  determination  of  insoluble  phosphorus  in.     (Mixer  &  Dubois.) 

cxliv,   137 

electric  smelting  of clix,     44 

of  the  Oural   Mountains.     (Nitze.) cxlvii,  442 

pigment,    a    new cliii,  283 

pillar  of  Delhi    clvi,  296 

process   for  hardening-   clviii,  237 

vessels,  protective  coatings  for  the  iimmersed  portions  of cliii,  143 

Ironwork,  structural,  cleaning  by  the  sand-blast clii,  439 


Jacques  carbon  battery cxlii,  25,  79,  385,  389;  cxliii,  238;  cxlvi,  224 

Janvier  (Aventurnie)   glass clii,     90 

Japanese  merchant  marine,  growth  of cliv,  158 

patent  law cxlvi,  155 

swords,  metallurgical  and*  other  features  of.     (Lyman.).,  .cxli,     13 

Jerusalem,  ancient,  water  supply  in.     (LefTmann.) civ,  103,  314 

Jetties,  single-curved  vs.  double-straight.     (Haupt.) cliii,  295 

Jig-habit,    in   America.     (Smith.) clii,  225 

Jones's  underfeed  stoker,  report  on clviii,  433 

Journal-box,    Cook's    self-lubricating cxlvi,     78 

K 

Kaolins  (feldspars  and)  of  Southern  Pennsylvania.     (Hopkins.),  .cxlviii.       i 

Kite  experiments.     (Bell.)     clvi,  138 

Kites  in  meteorological   research cxlvii,   166,  clii,  313 

Knoth's  steel    process clx,  434 

"Kodak"  developing  machine,  report  on clviii,  145 

Kunzite    clix,  215 

Krupp's  steel   works clviii,  464 

Kryolith:  its  mining,  preparation  and  utilization.     (Henderson.),  .cxlv,     47 

L- 

Laboratory,  an  international  testing cxliv,  238 

Lake   waterway,    the cxliii.  318 

Lamps,    safety    mining.     (Foster.) clvi,     97 

Langley's  experiments  in  artificial  flight cxli,  475 

Lanston's  monotype  machine,,  report  on cxlii,  161 

Lantern-polaroscope,  a  novel  form  of.     (Ives.) clii,   157 

slides  showing  stereoscopic  relief clii,  294 

Largest  blown  glass  'bottle clvi,  142 

Latent  heat  of  fusion  of  metals  and  their  melting  points,  relations  be- 
tween.    (Richards.)     cxliii,  379 

Lea,   Mathew  Carey.     Memorial  of   cxlv,  143 

Lead  and  lead  oxides,  electrolytic cliii.  450 

production  of   clvi,  451 

zinc  ores  of  Southwestern  Missouri.     (Garrison.) cxlix,  160 

,  electrolytic  reduction   of civ,  107 

-tin  and  lead-antimony  alloys;  quick  method  of  testing.     (Rich- 
ards.)      cxlvii,  398 
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Leather,  deterioration  of  civ,  340 

Levy's  acid-blast  method  and  apparatus  for  etching  metal  plates,  re- 
port on   cl     92 

Light,  new  method  for  determining  the  velocity  of civ.  356 

review  of  recent  progress  in.     (Richards.) clii,  398 

unsolvel  problems  in  the  manufacture  of cxli,     ^2 

Lightning  arrester,  Shaw's,  report  on clx,  yj}. 

Lined  tubing  vs.  solid  metals clvii,     76 

Linen  manufacture  in  the  United  States clii,  314 

Linseed   oil,  drying  of cxlviii,   156 

Liquefaction  of  hydrogen cliii,     75 

fluorine cxlv,     "jj^ 

Liquefied  air.  Tripier's  apparatus cxlv,  318;  cxlvi,  153 

Liquid  air.  commercial  applications  of clvi,  318 

fuel   for  steamships cliv,  390 

calorific  power   of clix*,  456 

hydrogen    cxlvi,   390,  424 

Lissajous  figures,   &c.     (Richards.) cliii,  269 

Locomotive  counterbalance — An  instructive  mechanical  failure.  ..  .cxlvi,   105 

Locomotive  "Novelty''  of  Ericsson  discovered clvii,  442 

service  in  England  and  America,  comparative  economy  of 

cxlvi,  388 

Locomotives,  American,  in  Germany cliv,     16 

electric     clx,  466 

English,   life   of clvi,   138 

two-cylinder  compound,  performance  of.  on  American 

railways.     (Cooper.)    cxliii,     26 

Long-distance  telephony  and  the  railroads cxliv,  466 

transmission  lines,  behavior  of.     (Franklin.) clx,     51 

Loschwitz.     Suspension  cable  railway clii,  330 

Lost    arts    clx,  463 

Lubricating  oils  for  high-speed  machinery,  testing clii,  329 

Lubrication,  on  the  theory  of,  &c.     (Wadsworth) cxliv.  442;  cxlv,     61 

Lucas  John.     Memorial  of clii,  310 

Lucium,   a   new(  ?)    element cxliii,     75 

notes     on.     (Shapleigh.) cxliv,     68 

Lumber,  scarcity  of clvi,  260 

Luminous  paint,  photographing  with.     (Ives.) cl,  399 

paints,   phosphorescent  compounds   for cliii,  294 

Lunar  changes    clviii,  438 

Lutes.     (Sadtler.)     clvii,  355 
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Macaroni  wheat   clvi,   142 

^lachine   tools,   portable.     (Discussion.) cxlix,  319 

Machinery  and    the    man.     (Outerbridge.) cli,  464 

Magnesium  aluminate.  a  new  electric  furnace  product civ,  137 

light  for  photography   cxlii,  317 

Magnesite ' clvi,  238 

as  a  lining  for  fire-brick ciix,  215 

Magnetic  concentrating  process.  Wetherill's.     (Xitze.) cxliii,  279 

curves,    notes    on.     (Pawling.) clii,  269 

disturbances  at  Mt.  Pelee's  eruption civ,     54 

non-iron  alloys    clx.  216 

storms  and  sun  spots clix,  216 

Magnetite  arc  lamps,   Stemmetz's clviii,  464 
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Magnetized  watches,   observations  on.     (Lewis.) cxliii,     60 

Mai/c  oil cxivii,     75 

Malleable  cast-iron:  its  history  in  the  United  States.  (Davis. ).cxlviii,  134,   181 

Manganese  steel  for  burglar-proof  safes cxivii,  491 

Marble  in   Alaska diii,  309 

natural  bridge,  North  Adanis,  Mass.     (Balch.) cli,  179 

Marconi's  system  of  wireless  telegraphy cxliv,  464 

Marine  boiler.     (Moore's.) cxlvi.  399 

Mars,  talking  with    cliii,  386 

Marsden's   corn-pith   cellulose.     (Nixon.) cxli,  161 

Massachusetts  Institute  of  Technology cxivii,  248 

Measuring  objects  in  the  microscope,  improved  method  of.  (Ives.).cliv,     "/Z 
Mechanic  Arts,  the  relations  of  physics  and  astronomy  to.     (Abbe.) 

cxlviii,     81 
Mechanical  applications  of  compressed  air.     i^Saunders").  .cxlviii,  43,  121   196 
Arts,  progress  of  in  three-quarters  of  :i  century.     (Sellers.) 

cxlix,       5 
conceptions  of  electrical  phenomena.      (Dolbear.) 

rxli,  451 ;  cxlii,     59 

draught  vs.  chimneys  for  boiler  furnaces cxlvi,  xji 

failure,    an   instructive.     (Lewis.) cxlvi.  105 

stokers,  &c.     (Discussion.)   cxliv,  401 ;  civ,  362 

Melting  points    .clix,  460 

and  latent  heat  of  metals,  relations  between.     (Rich- 
ards.)     cxliii,  379 

Mercerized  cotton  and  viscose cxlvi.  476 

Mercury  lamp,    new    ultra-violet clx,  126 

Metallic  carbides     cxlii,  470 

Matallography,  industrial  importance  of.     (Sauveur.) civ,  2"]}, 

Metallurgical  industries,    census    figures    of cliv,     'j'j 

notes     cxliv,  393 

Metallurgy  of  aluminum    clii,  152 

recent  progress  in.     (Outerbridge.) clx,  401 

Metal,  a  silver-like    clvii,  292 

and  mineral  production  in  1897 cxlv,  235 

powders   by   electrolysis clvii,  435 

Metals  and  binary  alloys,  on  the  structure  of.     (Campbell.) cliv,  i,  131 

in   the   household civ,  108 

precious,  artificial  production  of cliv,  130 

Metric  system  of  weights  and  measures cliv,  47,  107,  394,  440 

action  of  special  committee  on  the  adoption  of,  in  the 

United  States.     (Pawling.)  cliii,  401,  472, 

Mica,  production  of  in  1902 clx,  156 

and  the  mica  industry.     (Colles.) clx,  191,  275,  327 

springs     cliv,     2,2 

Microscope,  a  method  of  measuring  objects  in.     (Ives.) cliv,     'j'Z 

an    improved    binocu'a  *.     (Ives.) cliv,  441 

Microscopic  organisms  in  determining  geologic  age.  (Woolman.).  .cliii,  400 

Micro-stereoscopic    camera,    an   improved.     (Baker.) cxlviii,   145 

structure    of  bearing  metals.     (Clamer.) cxlvi,  138 

bronzes.     (Heyn.)     (Discussion.)    cxivii,  447 

Mine  explosion    in  Johnstown.     (Moore.) clviii,     81 

Mineral  and  metal  production  in  1896 cxliii,  238 

determinations,  new  heavy  liquid    for.     (Penfield.). cxli,  235 

discoveries,    interesting    cxivii,  488 

production  of  Germany cxliii,  462 

of  the  United  States  in  1897 cxlvi,  239 

1895 cxli,  392 
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Mineral    resources  of  the  Chinese  Empire.     (Garrison.) cl,  480 

of   Cuba.     (Cabrera-Levy.) cxlvi,  26 

the    PhiHppine   Islands cxlix,  226 

weahh.  uiulcveh)pecl.  of  NewfouncUand.     (Outerbridge.).  .cxliv,  161 
Minerals,  a  critical  review  of  the  methods  of  determining.     (Richards.) 

cxiiy,  139 

Miners'  safety  lamp,  comparative  safety  of  flame  and  electric clii,  317 

Mining  and  minting  of  gold  and  silver.     (Outerbridge.) cxlvi,  401 

industry.     (Birkinbine.)    cxliv.  61 

industries  of  the  United  States,  review  of.     (Garrison.) ...  .cliii,  379 

metalliferous,  in  Great  Britain,  decline  of clviii,  24 

Minting  machinery  and  appliances.     (Church.)    clii,  401 

Minute  mechanism     civ,  442 

Mirrors,  extremely  ancient   cxlvii,  169 

Mississippi  River,  controlling  the  floods  of.     (Van  ]\leerten.) clix,  423 

reaction  breakwater  as  proposed  for  the  opening 

of  the   Southwest   Pass  of   the.     (Haupt.) cl,  i 

Modern  industrial  works,  organization  and  methods  of.     (Henszey.) 

clviii.  401 

office    buildings.     (Ferree.)     cxli,  47,  115 

Modern  theories  of  fermentation.     (Wyatt.) cxlii,  270,  336 

Moissan's  researches  on  fluorine  and  its  compounds.     (Keller.) clii,  123 

Moisture   and  furnace   results clx,  460 

Molding  process,    a    new cliv,  446 

Molecular  annealing.     (Outerbridge.)     cxlii,  148 

Monazite.     (Nitze.)     cxliv,  127 

Mond  nickel  process  civ,  390 

Monochromatic  coatings  on  German  silver  and  platinuim cliii,  230 

Monotype  machine.  Lanston's,  report  on cxlii,  161 

Moore's  marine   boiler cxlvi,  399 

Morse's  heat-gauge,   report  on clvii,  3^ 

Motor  road  vehicles.     (Sachs.) cxliv,   215,  28O 

Motors,  alcohol     civ,  466 

Moving  sideu'alk,  scheme  for  New  York civ,  389 

Alulhouse  Industrial    Society's    prizes cxliv,  467 

Municipal  wastes,  utilization  and  disposal  of.     (Morse.) clvii,  401 

water-supply,  sanitary  problems  in  connection  with.     (■Ma- 
son.)     cxliii,  337 

Murphy  automatic  smokeless  furnace   cxlv,  15 

Mushroom,  food  value  of cliv,  281 


M 

National  Burcc^u  of  Standards clii,  238;  cliii,  81 

Export    Exposition cxlviii,  148 

Park  in   the    East cxlix,  225 

Natural  bridge,  North  Adams,  Mass.     (Balch.) cli,  179 

gas    as    fuel clvii,  364 

at    Pittsburgh cxli,  234 

waste  of   cliii,  60;  clvii,  40 

Naval  architecture,    progress    in cxlv,  232 

strength  of  the  United  States.     (Melville.) clviii,  209 

Nernst  electric  lamp,   American  type   of.     (Rowland.) cliii,  319 

Nernst  lamp,  efficiency   of   the clviii,  318 

for  public  lighting,  tests  of clvi,  236 

glowers : civ,  102 

Newfoundland,  the  undeveloped  wealth  of.     (Outerbridge.) cxliv  t6l 
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New  York    harbor    ciitrancc.     (Ilaupt.) clix,  loi 

Niagara   on    tap.     (Martin.) cxlii,  287,  354 

power  utilization    cxliii   154,  237 

Nicaragua  Canal  Coniinission.  report  (jf cxli,  230 

Nickel,   heavy  electrolytic  deposits  of clii,     89 

plating    on    wood cxlii,   155,  356 

process.     Mond's civ,  390 

-steel clvi,  32, ;  clx,   190 

alloy    civ,  470 

for  marine  boilers  and  engines cxlvi,   168 

Nile  Valley,  dam  for  impounding  the  flood-waters  of cliv.  230 

Nitre  industry.   American    civ,  361 

Nitric  acid  and  metals,  Darling's  electrolytic  method  for,  from  fused 

nitrates,   report  on cliii,     61 

Nitro-cellulose,    stability    tests    for.     (Sy.) civ,   161 

Nitrogen,  atmospheric,    Moore's    process    for clviii,  434 

Non-inflammable    wood     cxlix,  232 

North  Pole,  novel  proposition  for  reaching cxlvi,   169 

"N"-rays,  penetrating  power  of clviii,  208 


O 

Obstruction  to  commerce,    &c.     (Haupt.) clii,  179 

O'ffice  building,  the  modern.     (Ferree.) cxli,  47,   115 

Oil  field,  Texas,  extent  of.     (Hill,   Robert  T.)..clii,  239;  cliv,   143,  225,  263 

fuel  for  locomotives civ,     36 

of    walnut.     (Kebler.) cli,  494 

use  of  in  smelting civ,  212 

volcanic  origin  of.     (Coste.) cl vii,  443 

Oldest  known  rock  cxlvii,  493 

Opals,  Australian     clviii,   120 

Open-hearth  process,   continuous clvii,  454 

Osmium    lamp,    the clix,  461 

Osmotic    pressure.     (Hoadley.) clvii,  437 

Overhead  wires,  danger  to  from  sleet  storms cliv,     46 

Oxidizing  agent — anthion — a    new 236 

Oxygen,  atmospheric,    origin    of.     (Phipson-Isherwood.) cxlii,  436 

frrm  liquid  air,  commercial  production  of.     (Foster.) civ,  357 

Oysters  and  typhoid  fever.     (Fuller.) clx,     81 


Packing-rings,    plumbago clvi,     96 

Paint  as  a  protection  for  metallic  surfaces cxliv,  240 

Paints     for   metals    cxlii,  153 

for  structural   work,  durability   of.     (Job.) clviii,       i 

lead  Z'S.   zinc cxlvii,  494 

Panama  Canal   clx,  210 

Pantasote,  a  new  product,  report  on cxlii,     88 

Paper,  chemistry    of.     (Morrison.) cxlix,  240 

covering  for  steel clx,  372 

deterioration  of   clii,  240 

Paraffins,  natural  formation  of cliv,  100 

Parallel  operation  of  alternators.     (Lincoln.) cliii,  241 

Parianite,  what  is?     (Peckham.)   cxlix,  161,  314 
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Paris   I'^xposition  of   1900,  aluminum  at  the.     (Richards.) cli,   107 

some  notable  e.xhibits  at.     (  Kennelly.).  . ,  .cli.    177 

Passenj^er  cars,  ventilation  of.     (Dudley.) cxliv,       i 

traffic  on  railroads  injured  by  long-distance  telephony, 

cxliv,  466 

Patent  laws.   British,   change   in clviii,  237 

of  the   United  States,  historically  considered.  (Anderson.) 

clix,     51 

regulations,    new    French cliii,  25S 

Pavement  of  granulated  cork  and  asphaltum cxlii,     79 

Pearls,  maladies   of    civ,  288 

Peat,  a  textile  fibre  from cxlvii,     76 

gas    in    iron-making clvii,     31 

remarkable   uses   of cxlix,  233 

Pelton  motor,  an  efficiency  surface  for.     (Hatt.) cxliii,  435 

Penetrating  power  of  light  bodies cxlvi,  237 

Perfect  heat-engine  formula,  proposed  modification  of.  (Illmer.).  .clviii,  367 

Periodic  law.  review  of  recent  literature  of.     (Bradbury.) cliv,  283 

Petrified  forests  and  parched  deserts  of  Arizona.     (Carter.) clvii.  273 

Petroleum   briquettes    for   fuel clvii,  424 

deposits  in  Mexico cliv,  129 

fields   of   California clvii,     73 

oils.   English  rules  concerning cxlvii,     76 

origin   of    cxliii,  316 

silicate  of  soda  in  refining cxlviii  399 

statistics    of clviii,  394 

storing    underground clii,  293 

use  of  in  making  pig-iron cliv,  445 

Petroleums,  crude,  classification  of.     (Peckham.) cli,   114 

Phantascope.    the.     (Jenkins.)    cxli,     80 

Philadelphia  City  Hall  clock,  Johnson's cli,     81 

Kite    Society cxlvii,     79 

Philippine  Islands,   mineral   resources  of cxlix,  226 

Phonograph,  a  new clii,   108 

Phonography,  a  simplified  system  of.     (Stein's.) clvii,  239 

Phosphates    and   potash   salts.     (Vorrhees.) clx.  211 

Phosphorescent  compound  for  luminous  paints cliii,  294 

Phosphoric  acid,   a   source  of  error  in  the  determination   of,  by  the 

citrate    method.     (Bergami.)    cxli,  383 

Phosphorus,  insoluble,  in  iron  ores.     (Mixer  &  Dubois.) cxliv,   137 

match,  use  of  prohibited  in  Germany clvi,  237 

Photographic  development,   new  observations  in.     (McCurdy.).  ..  .clvii,     53 
permanence    and    the    Amateur    Photographic    Clubs. 

18(50-64.     (Himes.)     cliii,  359 

prints,  improved  method  of  mounting.    (Baker.).  ..  .cxlix,  386 
record  work.     (Himes,  LefFmann.  Ives  &  Levy.) 

cxlix,  206;  clii,  399,  477 

report  of  special  committee  on clii,  476 

sophistications.     (Bartlett.)     cl,  398 

Photographing  living  subjects  in  motion.     (Heyl.) cxlv,  310 

projectiles   in   flight cxlviii,  399 

Photographs  in  color.     (Miley  &  Sons.) clvii,  400 

without  light cxliv,  392 

Photography,  a  new  power  in cxlviii,  155 

application  of  to  photographic  records.  (Lefifmann.).  .clii,  351 

as  an  aid  to  music.     (Zeckwer.) clvii,     80 

color,  Joly's cxli.  479 

in   natural   colors cxliii.  384 

in  the  dark.     (Russell.) .cxlix.  479 

'  the    making   of.     (Himes.) cxlviii,  401 
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Photolinol     clviii,   184 

PhotoiiH'tric  comparison     of     illuniinating     glo'bes.     (Williamson     & 

Klinck.)     cxlix,     66 

Photoaiietry  of    incandescent    lamps.     (Rowland.) cxlvii,  25s 

of  incandescent   lamps.     (Rowland.) cxlviii,  376 

Photomicrographic  device.     (Ives.)    cliii,  371 

Photomicrography,  stereoscopic,  new  device  for.     (Ives.) cliv,  391 

Photo-printing   machine,    Rondinella's clix,     76 

Physical  chemistry,  what  it  has  done  for  chemistry.     (Jones.) clvi,  425 

Physics,  molecular,  some  recent  work  in.     (Fessenden.) cxlii.  187 

Picture-making  by  heat  rays.     (Ives.) cl,  400 

in   the   dark.     (Wilbert.) cl,  388 

Pig-iron,  making    with   petroleum cliv,  445 

Pigment,  iron,  a  new cliii,  283 

Pineapple,  virtues  of  the cliv,  262 

Pipe-lines  and  penstocks.     (Cazin.)   cxlvi,  177,  280,  cxlvii,     71 

Piston  packing-rings  of  modern  steam  engines.  (Reymann.).  .cxliv,  113,  199 

Planet,   a   new     cxlviii,  399 

Planing  machine,  unique   civ,  392 

Plaster  of  Paris,  hardening  articles  of cxlvii,   171 

Platinum   cxli,  234 ;  clvi,  452 

extraction  in  the  Oural  region civ,  281 

fusion    of    cxlii,   154 

Plumbago   packing-rings clvi,  452 

Pneumatic  balance   lock   for   canals.  (Dutton.) cxlix,  241 

dispatch  tubes.     (Batchellor.)   cxlv,  397;  cxlvi,     8i 

lock   for   canals.     (Dutton.) cxliv,  469 

Polariscope,  a  novel   form   of.     (Ives.) clii,  157 

Polarization,  electrochemical.     (Reed.)     cliii,  259 

in    batteries.     (Reed.) clii,  478 

Polar  navigations  to  high  latitudes.     (Faustini-Balch.) civ,  417 

(Van  Meerten-Balch.) clvi,  463 

Pollution  of  streams  by  mining  companies cliii,  357 

Polonium     clvii,     31 

Pompeii,  engineering  tools  at cxli,  233 

Popular  errors  in  meteorology cliv,  192 

Portland  cement  industry  in  the  United  States.     (Lesley.) cxlvi,  324 

Pottery  industry,  chemistry  of.     (Larenbeck.) cxliii,  321 

Powder  as  distinguished  from   explosives.     (Williams.) cli,  194 

Pow^ders,  metallic,  solidifying  by  pressure cliii.  293 

Powdered  metals,  obtaining  by  electrolysis clvii,  435 

Power,  an  investigation  of  the  costs  of.     (Gray.) clii,  275,  331,  421 

distribution  from  central  stations.     (Scott.) cli,  282 

from  blast-furnace  gas cxlvi,  392;  clii,     75 

-plant,  new,  at  Niagara  Falls clvi,  238 

station,  the   greatest clii,  200 

transmission   at   Niagara cxliii,  154 

in  the   Southern  Appalachians clvi,  137 

Precious  metals  in  the  arts clviii,     96 

stones,  geography  of.     (Kunz.) cxlv,  25,  133 

in    1902 civ,  468 

Preece's  experiments  in  wireless  telegraphy : cxliv,  464 

Prentiss  automatic  calendar,  report  on cxlii,     98 

Preservatives,  effect  of  on  health  and  digestion.     (Wiley.) clix,     23 

in   foods.     (Wiley.) clvii,  161 

Pressed-steel  car,  durability  of  the cxlix,  228 ;  civ,  362 

Pressure  regulator,  notes  on  a  new  form  of.     (Hatt.) cliv,  loi 

Printing  by    X-rays cxlviii,  474 

-press  machinery,  application  of  electric  motors  to.     (Tapley.) 

cxlviii,  259 
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Prismatic  li^htiiiK  tor  tlic  illumination  of  dark  interiors.  (Graul.).  . .  .ci,  97 

Prize   tor  a  dust-arrosting   respirator clvi,  469 

Prizes.  Societe  Industriele  de  Mulhouse cxliv,  467;  clvi,  451 

Society  of  Arts.   London clvi,  469 

Problem    of   the    Mississippi.     (Haiipt.) cxlvii,  297 

Proposed  ship-canal  from  the  Baltic  to  the  Black  Sea cxliv,  462 

Protective  coatings  for  the  immersed  portions  of  iron  ships, 

cxlix,  230;  cliii,  143 

Pulley,  all  wrought-steel.  Corscaden's cxliii,  447;  cxlv,  272 

Pumping  engine,     novel cxlvii,  249 

Pure  nickel    for    coinage clix,  440 

Pyramids,  lighting   by    electricity cxlvii,  170 

Pyrrhotite  as  a  source  of  sulphur clviii,  394 

R 

Racemison.     (Bradbury.)     cxlix,    299,  369 

Radio-active  change     clvi,  290 

elements    clvi,  452 

matter,  action  of,  in  a  magnetic  field clii,  122 

metals,  actinium,  polonium,  radium civ,  149 

substances    • clii,  420 

Radio-activity.     (Bradbury  and   Partridge.) clvi,  321 

measurements    of clvi,  424 

on  the  nature  of.     (Loss.) clvii,  141 

Radium  clix,  382;  clvii,  314 

and  radio-activity  in  general.     (Bradbury.) clix,  225 

helium     clvii,     72 

spontaneous    generation clx,  466 

terrestrial    heat clviii,  232 

the   diamond    clviii,  394 

clock  actuated  by clix,  437 

emanations,  absorption  of.  by  water  and  petroleum,  .clviii,  64,  138 

Curies'  experiments  with clvi,     18 

life-history    of clviii.  396 

Lord    Kelvin    on clvi,  465 

rays,  color  changes  by clvii,     72 

Rail-bond,  the  Vognow-Nichols,  report  on clvii,  238 

-bonds.    (Harrington.) clvii.  57.  in;  213.  273 

Railroad  building  in  1906 cxlii,  317 

Railroads,  higher  speed  on cli v,     32 

of  the  World cliv.   100:  clvii,  454 

Railway    bearings.     (Job.) cxlix,  439 

bonding.     (Harrington.)    cxlv,  54;  cxlix,  401 

Losch witz    cable — suspension clii,  330 

Mt.  Vesuvius    clvii,  230 

ties  of  reinforced  concrete clx,  252 

preparation    of clx,  296 

.  steel     clix,     50 

Railways.     (See  Electric  railways.) 

electric,    under-surface cxli,     75 

Rainbow.  Airy's   theory   of.     (Hammer.) clvi,  335 

Rawhide :   odd   uses   for civ,  237 

Reaction  velocity.     (Bradbury.) cxlvii,  463;   cxlviii,     65 

Reclaiming  marsh  land clvii,  272 

Reconstructed  granite  as  an  insulating  material,  report  on cli,  309 

Recovery  of  tin  from  scrap cliii,  300;  clvi,  316;  clix,     76 

Redwood  groves  of  California clii,    90 
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Refractory    material,    a   new.     (Siloxicon.) -.civ.  4(13 

RcKistcritig    compass clviii,  262 

Renold  silent  chain-gear.     (Nixon.) .cliii,  321 

Resins,  recent  advances  in  the  study  of.     (Trimble.) cxliii,  17S 

Resistance  of  railway  trains clix,  455 

Resi)irator  for  dangerous  trades,  prize  for clvi,  469 

Retene.    petrolcne    and    asphaltene.     (Peckham.) cli,     50 

Return  circuits  of  electric  railways.     (Hewitt.) cxlii,     51 

Reversal  of  the  photographic  image  and  its  subsequent  development 

in  actinic  light.     (Wilbert.) cliii,  231 

Rhine-Danube   ship   canal clix,     44 

Rhodesia,   ancient  ruins   of clvi,  237 

Riddles  wrought  in  iron  and  steel.     (Kreuzpointner.) cxlix,  321 

Right   to  property  in  an  idea.     (Foote.) cxlv,  425 

Ringelmnnn's  smoke  scale cxlv,  130 

River    profiles clii,  370 

Roads,  bad  and  good,  cost  of,  and  loss  from cxlix,     74 

Rock  and  mineral  analysis,  modern  method  for.  (Hillebrand.).  .civ,  109,   181 

Rolled-steel    car   wheels.     (Vauclain.)     clix.     81 

Roller-bearing,    Hyatt's cxlvi,     79 

ship    launched cxlii,  397 

Roman  and  prehistoric  remains  in  Germany.     (Balch.) civ,     55 

Roney  mechanical     stoker cxliv,  412. 

Roentgen  pictures,     stereoscopic.     (Thomson-) cxli,  381 

rays,  the,  with  discussion.     (Houston  and  Kennelly.).  . .  .cxli,  241 

Roentgen's  discovery,  medical  applications  of cxli,  132 

Rotary  Transformers:  their  history,  theory  and  characteristics.  (Colles.) 

cli,  207,  263,  341,  429;  clii,     12 

Round-lap  systemi  for  bailing  cotton.     Report  on cl,  401 

Rubber    clix,     22 

from    corn cxlvii,  251 

in    Venezuela cliii,  385 

supply,    sources    of clvi,  412 

Rubies,  artificial     cl vii,  463 

Rules  of  the  road  at  sea cxlii,  393 

Russia  and  the  O'ural  Mountains.     (Kunz.) cxlvi,   193,  264 

Rust,  removing  from  iron  electrically cxlv,  395 

Rusting  of  iron clviii,  155 

Rustless  coating  for  iron  and  steel cxli,  393 

Ruthenberg  iron  process  at   Lockport civ,  211 


Safety  devices  for  electric  circuits.     (Rowland.) cxliii,  357 

lamp  for  miners,  comparative  merits  of  the  flame  and  electric 

clii,  317 

mining  lamps.     (Foster.)    clvi,  97 

Salamanderite :  a  new  product  from  asbestos clvi,  142 

Salicylic  acid  in  food,  detection  of.     (Genth.) cxlv,  228 

Salt-making  in  the  far  West.     (Goldsmith.) .clix,  45 

Sand-blast  for  cleaning  masonry cxlvii,  489;  clii,  439 

filtration  of  water  supply  of  Philadelphia,  report  on.     (Hazen.) 

cxlii,  366 
Sanitary  problems  connected  with  municipal  water  supply.     (Mason.) 

cxliii,  321 

protection  of  water  supplies.     (Allen.) clx,  297 

Sapphires  in  Montana  and  North   Carolina cliii,  63,  450 
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Saturday  night  club  of  microscopy cli,  400 

Sausage  skins,  filth   in clii,  2yj 

"School   City."  the.     (Gill.) clvi.    19.  421 

Schuylkill   River,  the  upper.     (Carter.) cxliv.  366 

Science  and  industrial  su])reniacy cliii.     21 

the  Society  01  Friends.     (Ringwalt.) cxlv,  229 

in  the  public  schools.     (Ringwalt.) cxlvi,  389 

Scientific   brevities    cxliy,  236 

Scripture's  color-sense  tester,  report  on clii,  395 

Sea  breeze,  height  of  the clvii,  316 

Secondary  reactions  in  electrolysis.     (Richards.) clii,  201 

Seeing  at  a  distance  by  electricity cxlvii,  251 

Self-lighting  gas  burner,  composition  for cxlvii,   169 

propelling  vehicles,  test  of cxli,   155 

Sensitive  paper  in  X-ray  work,  on  the  use  of.     (Wilbert.) clii,  463 

Series  in  spectra.     (Partridge.) cxlix,  193 

vapor   engines.     (Thurston.) cliv.  291.  367,  427 

Seventy-fifth  anniversary  of  the  Franklin  Institute cxlvii,     81 

from  an  electri- 
cal standp  o  i  n  t. 
(Houston.)    .  .cxlviii  346 

address.     (Sellers.)    cxlix,       5 

Sever}'  impression  process cxlvi,  j"],  179 

Sewage,  bacterial   dispo-al   of.     (H.li.; clix,       i 

purification  plant  at  Reading.  Pen  I'a.     (Deavy.).  ..  .cxlviii,  227,  279 

Shaw's  lightning  arrester,  report  on clx,  yiZ 

Shimer's  combustion  apparatus,  report  on clii.  469 

Shipbuilding  (German)  in   1904 clx.  251 

in  1902  and  1904 civ,  469;  clx,  y]^ 

Ship-canal,  Danube  cxlii,  472 

proposed  between  the  Baltic  and  Black  Seas cxliv,  462 

Rhine-Danube    clix,     44 

to  connect  the  Baltic  and  Black  Seas chii,  463 

Shipyards.  Lake,   activity   of clx.  157 

Shop  management.     (Taylor.)    cliii,  400 

Shuman's  concrete  pile,  report  on clx.  455 

Signals,  danger    civ,  238 

Silk  artificial    clx,  323 

Silicate  of  soda  in  refining  petroleum cxlviii,  399 

Silicon  and  graphite,  artificial.     (Fitz-Gerald.) clvi,  416 

Siloxicon,  a  new  refactory  material civ.  465 

Silk,  artificial,  manufacture   of cxlii,     TJ 

Silver,  separation  of  from  gold,  by  volatilization.     (Richards.) cxli,  447 

ores,  reduction  work  for,  at  Arduana,  ]^Iexico.     (Armas) 

cxlv.  400;  cxlvi.  293,  349 

Simplon  tunnel  cxli,  389 ;  clviii,  137 

'"Sky-scraper"  not  a  modern  institution cxlvii,  329 

Slag-wool  for  building  work clii,  231 

Slate  production  in  the  United   States cxliii,  38(1 

Sleet  storms,  damage  to  overhead  wires  from cliv,     46 

Smoke  nuisance  in  Paris cxlvii,  401 

Philadelphia.     (Hartman.) civ,  76;  clvii,     78 

discussion,  resolutions 
cxliii.  393.  465:  cxliv.  17.  401;  cxlv.  i.   107 

Prussia     cliii,  z^(i 

-preventing  device    clx.  252 

suppressing    clx,  465 

Smokeless  powders,   etc.     (Maxim.) cxlvi,   375.  457 

Snow,  melting  by   steam cliv,  170 
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Soapstone.     (See  Talc.) 

Soda  and  bleach,   electrolytic cli 

Sodium  in  commercial  aluminum cxl 

metallic,  manufacture  and  uses  of.     (Darling.) clii 

Soft  coal  industry,  the  growth  of clvii 

Soil  ferments  in  agriculture.     (Wiley.) cxlii 

Soils,  germs  and  worms.     (Frazer.) clvi 

Solar  eclipse  of  May  28,   1900 cxlix,  477;  c 

heat,  utilization  of,  for  power cxlvi 

Solder,  metallic,   for  glass cxli 

Soldering  with  nascent  borax civ 

Solders  for  aluminum clii,  232;  civ 

for    glass cxl 

Solidified  gelatine    cxl 

Solidifying  metallic  powders  by  pressure clii 

"Soo,"  extraordinary  developments  at  the cliv 

Specific  heat  of  liquid  anhydrous  ammonia.     (Elleau  and  Ellis.) 

cxlv,  189 

Spectrum,  invisible    cxlii 

Speed  government  in  water-power  plants.     (Replogle.) cxlv 

Speed  variations  in  crank-shafts.     (Starkweather.) cxliii 

Spontaneous  ignition  of  coal clviii 

generation,    radium   and clx 

Sprague's  multiple-unit  system  of  electric  traction,  report  on clviii 

Spring,  W.,  of  Liege,  some  of  the  work  of.     (Bradbury.) clii 

Stability  tests  for  nitro-cellulose.     (Sy.) civ 

Standardizing  analytical  methods  clx 

Stassano's   electrometallurgical   process cliv 

Static  discharges  in  electric  circuits.     (Thomas.) clvi,  387 

Statistics,  graphical  presentation  of.     (Haupt.) cxlviii 

Steam  and  other  heat  motors,  the  standard  of  efficiency  for.     (Thurs- 

-boiler  scale,  a  simple  suggestion  for  reimoving cxlviii 

boilers,  chemistry  of  deposits  in.     (Ridenour.) clii 

heating-surface   of.     How   it  should   be   calcula'ed 

cxlvi,  393;   cli 

ratio  of  grate  surface  to  heating  surface clviii 

with   special  reference  to  the   "City   of  Trenton"   ex- 
plosion    cliii.  321 

determining  moisture  in clix 

engine  cylinders,  heat  wastes  in.     (Thurston.) cxlii 

pipe  coverings,  efficiency  of cxlvii 

new     cxli 

production,     cheap clix 

railways. electrical  equipment   of cxlvii 

superheated     advantages   of clvii 

trap.     (Heintz's.) cxlvi 

ton.) cxlii,  442;  cxlii 

turbine     clvi 

and  the  reciprocating  engine,  relative  efficiency  of. clviii 

installation     civ 

operation    clx 

turbines.     (Discussion.)     clix 

for    Baltimore clix 

Steel  (Bessemer)  ingots  and  rails  produced  in  the  United  States  in  1895 

cxli 

castings,  improved  method  of  making cxlvii 

manufacture  of,  in  the  United  States cxlvii 

cars  and  safe  travel clix 
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Steel    chimneys    clviii.  239 

cxlii,   1 10 

cflfoct  of  high  temperatures  on  the  strength  of clx,  274 

low  in  carl)on.  conditions  which  control  its  structure,  etc.  (Durfee.) 

the  pressing  of;  How  of.     (Loss.) cxlviii,  461 

process.     Knoth's clx,  434 

railway  ties clviii,   438;  clix,     50 

rails,  relation  between  structure  and  durability.     (Job.).  . .  .cliv,  17,  121 

special  alloys  for  improving clvii,   143 

strength  of,  at  high  temperatures clviii,  410 

structural.      (Christie.) cxli,     53 

tungsten  and  molybdenum,  relative  properties  of cxlviii,  475 

vanadium   clvii,     40 

wool    cxli,  392 

Steels,  self-hardening    clvii,  230 

special     clix,  215 

Steinmetz's  magnetic  arc   lamp clviii,  464 

Stellar    dynamics.     (D'Auria.) cxliv,    253,  306 

Stereogram,   a   novel.     (Ives.) cliii,     51 

Stereoscopic  effect  without  the  stereoscope.     (Ives.) clvii,  400 

relief  in  lantern  slides clii,  294 

Roentgen    shadow    pictures.     (Thomson.) cxli,  381 

Sterilizer  for  water.  Waterhouse  and  Forbes' clii,  295 

Stevens  Institute  of  Technology,  25th  anniversary cxliii,     74 

Jones's  underfeed,  report  on clvii,  238;  clviii,  439 

Stokers,  mechanical,    and    improved    furnaces.     (Discussion.) 

cxliv,  17,  401;  cxlv,   I,  107 

Stonehenge  monuments,  age  of  the cliii,  300 

offered  to  the  English   Government clvii,  315 

Storage  battery  as  applied  to  electric  railways.     (Winship.) clviii,  129 

evolution  of  the,  with  discussion.     (Bennett.) cxli,  296 

in    Europe    cxliii,   156 

Storing  coal    under    water clvii,  435 

Stove-plate,  decorated,    from   west   of  the    Susquehanna   River,    1764. 

(Himes.)     clvi,  413 

Strawboard  waste,  damage  to  natural  water  courses  caused  by clvi,   118 

Street-car  equipments,  electrical  inspection  of.     (Herrick.) cxlvii,  360 

Strontium,  reported  discovery  of cxlv,  314 

Structural  design  of  buildings.     (Burr.) cxlvii,  417;  cxlviii,     31 

steel  and  rails,  specifications  for.     (Discussion.) cxlvii,       i 

Structure  of  metals  and  binary  alloys.     (Campbell.) cliv,   i,    131,  201 

steel     clix,  463 

Submarine  raihvay  for  the  English  Channel cxlvi,  313 

Submerged  coal  experiments clix,     50 

Subterranean  temperature   cliii,  284 

w^aters.     (Morris.)    cli,   182 

Subway  engineering  in  1904 clix,  382 

New   York   rapid   transit clii,  354 

Sugar,  field  for  improvement  in  the  manufacture  of.     (Skaife.). .  .cxlvii,  215 

Sulphide  ores     clii,  224 

Sulphides,  fused,  action  of  the  electric  current  on cxli,     73 

Sulphur   consumption   and   production clvi,  452 

dioxide  and  the  bmary  engine.     (Thurston.) civ,  429 

dyes.     (Matthews.)    clix,   143 

in  iron  ores,  determination  of.     (Graham.) clix.  441 

Sulphuric  acid  as  a  by-product cxlvii,  488 

acid  by  electrolysis    cliv,  439 

the  contact  process cliv,  157 

Sumac.     (See  Tobacco.) 
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Sun  spots,   magnetic  storms   and clix,  216 

possible  utility  of  the clviii,  317 

Superheated  steam  in  locomotive  practice.     (Goss.) clx,  217 

Swords,   Japanese.     (Lyman.)    cxli,     13 

Synchronojraph,  a  new  system  of  telegraphy.     (S(iuier  and  Crehore.) 

cxliii,  464 
tests  of  the,  on  the  lines  of  the  British  Government 

telegraphs.     (Crehore  and  Squier.) cxlv,  161,  294,  361 

Synthesis  effected  at  low  temperatures.     (Pictet.) cxliii,  147 

of  the  sugars,  a  review.     (Michael.) cxlii,  217 


Talc  and  soapstone,  production  of clx,  140 

Talking  machine,  developiment  of  the.     (Mauro.) cxlvii,  330 

with    Mars .cliii,  386 

Tallow   cave,    North   Dorset,    Vermont;    and    marble    natural   bridge, 

North  Adams,   Mass.     (Balch.) cli,  179 

Tanning,  electric    cxli,  393 

Tantalum  lamp,  the   clix,  461 

Taylor-White  process  of  treating  tool  steel.     (Day.) clii,   161;  civ,  127 

Technical  and  scientific  brevities cxlii,  79,  151,   154 

education,   evolution   of.     (Thurston.) cxlix,     81 

high  school  of  Berlin cliv,     16 

notes cxliii,  386;  cxliv,  ']2;  civ,     53 

Societies,   influence   of,   in   promoting   the   arts  and  manu- 
factures.    (Pope.)    cxlviii,  365 

Technolexicon  of  the  Society  of  German  Engineers clvi,  349;  clvii,  424 

Telegraph,   the.     (English.)    clx,  241 

Telegraphone.     (Babbitt.)     clix.     17 

Telegraphy,  auxiliary.     (Kitsee.)    cxliii,     68 

Telegraphy,  Delany's  rapid  machine  system cxli,  i;  cxlii,     91 

progress  of cliii,     64 

wireless   cxliii,  317;  cxliv,  463 

Telephone  line     engineering.     (Woodbury.) clix,  161 

Telephony,  transoceanic.     (Pupin  and  Jentsch.) clvi,   117 

Telescopes,  large,  does  it  pay  to  build? cxlvii,  487 

Telpherage.     (Messer.)    clviii, "263 

Tempering  copper  and  copper  alloys clviii,  235 

Tesla's  new    light cxli,  478 

"Test  Division,"  established  by  the  Department  of  Agriculture.  ..  .clix,     16 

of  brown  wire-wood  grass clix,     22 

Testing  and  inspection  of  cements.     (Humphrey.) clii,  441 

cast-iron.     (Moldenke.)    clix,  405 

iron  and  steel,  commercial  methods  of.     (Discussion.). ..  .cxlv,  423 
machine    for    measuring    the    intensity    of    impulsive    forces. 

(Dunn.)     cxliv.  321 

of  metals,  a  new  departure cxlv,     71 

Texas  fuel    oil   tests cliii,  284 

oil  field,  extent  of  the clii,  239 

Textile  fibre  from  peat cxlvii,     76 

industries,  recent  developments  in.     (Hamburger.) cxlv,  453 

Theories,   modern,   of  electrolysis.     (Richards.) cxli,  192 

Theory  of  matter,  the  new.     (Outerbridge.) clviii,  411 

value  of   clx,  251 

Thermometer  glass  at  high  temperatures.     (McClellan.) clii,     63 
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"Tliennit"  practice  in  America.     (Sti'itz) clx,  435 

process.  GoU. Schmidt's.  rei)()rt  on clx.   187 

Thermodynamic  law.  graj^hics  of.     (Thurston.) cxli,     27 

Thermodynamics,  elementary  graphics  and  geometry  of.     (Thurston.) 

cli,  62,    124 

Thermo-electric    batteries cxliii,  461 

-electric  and  galvanic  action  compared.     (Reed.) cxlvi.  424 

-tropic    battery.     (Reed.) cxlii.  385 

Thin  films  by  electrolysis,  new  apparatus  for  making cliv,   170 

Third-rail  system  of  electric  railway cxiv,  396 

Tilly  Foster    mine.     (Landis.) cl,  223 

Tin  deposits  of  the  York  regi(  n.  Alaska clviii,   127 

electrolytic    separation    of cliii,  220 

in  Alaska  clvii,  396;  clviii,     75 

Bolivia    clix,  298 

Dakota    clix,  463 

mining,  fresh   interest  in civ,  138 

in   South   Carolina clvii,  272 

the  Malay  Peninsula clii,  316 

ore  from  great  depths  in  Dalcoath  mine,  Cornwall clvi,  45^ 

-plate    industry   in    Pennsylvania cxlii,  315 

the  United  States.     (Ager.) cxliii,  424 

-plates,  American,  exportation  of cxliv,  465 

recovery  of.  from  scrap. cxlii.  317;  cxlv.  y2>\  cliii,  300;  clvi,  316;  clix,     76 

the  sparse  distribution  of cliii.     56 

Titanium,     metallurgy    of.     (Rossi.) cliv.  241 

Tobacco  and   sumac.     (Ahlum.) clx,  369 

Tonopah  mining    district.     (Spurr.) clx,       i 

Tool  steel.     Taylor-white  process  for  treating ••clii,   161;  civ,  127 

Topography,  influence  of  geological  structure  on.     (Lyman.) cxlv.  355 

Torch-shell.     (Semple.)    clvii,     80 

Torresdale  conduit.     (Hill.)    cli;:.  241 

Tower  clock  in  City  Hall.   Philadelphia.     (Johnson.) cxlix,     yy 

Transformation  of  the  energy  of  carbon.     (Reed.) cxlii.       i 

Transformer,    constant-current,    for    alternating    series    arc    lighting. 

report  on    clii.  355 

Transoceanic  telephony.     (Pupin  and  Jentsch.) clvi,  1 1 7 

Transportation  problems  in  cities.     (Higgins.) cxlvii.  315,  344 

Trichromatic   process,    half-tone.     (Ives.) cliii,     43 

Tripler's  apparatus  for  liquefied  air cxlvi,   153 

Trolley-car  fender.     (Lotzgesell's.)     cxlvi.  319 

need  for  an   improved cxlii.  392 

overhead,  sliding   cxlvi,  314 

Tunnel  between  Scotland  and  Ireland cliv,     57 

Simplon    cxli.  389 

Turbine  Atlantic    liner clx.   137 

■   -  ocean    steamers clviii,     yy 

Turquoises   from  resins cliv,   170 

Typesetting  machines.     (Duncan.)    cxliv,  241 

Typewriting  machine.       (Williams'.) cxlvi.     72 

for    books.     (Fisher's.) cxlvi,  318 

Typhoid  fever,  transmission  of,  bv  ovsters  and  other  shellfish.  (Fuller.) 

clx.     81 

\J 

Under-  and  over-exposure.     (Bartlett.) civ,  283 

surface    electric   railway cxli,     75 

Unexpected,  beware  of  the clix,  462 
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Universal  ratchet.     Waterbury  Tool  Co.'s,  report  on cl,  159 

Universities.   French,    removing   restrictions   upon    foreign    students, 

cxli,  479 

Utilization  of  blast-furnace  gases  for  power.     (KirchhofF.) clvi,  81 

trolley  circuits  for  fire-extmguishing  purposes cliii,  386 

wastes  from  the  white  metals.     (Richards.),  .cli,  445;  clii,  59 


Vacuum  drying ^^'^!!'  ^^7 

high,  simple  'means  of  obtaining cxlviii,   157 

Vanadium  and  platinum,  curious  occurrence  of cxli,  234. 

steel     clvii,     40 

Veneered  doors    cliii,     52 

Ventilation  of  passenger  cars  on  railroads.     (Dudley.) cxliv,       i 

Venturi   meter.     (Herchell's.)    cxlvi,     80 

report  on cxlvii,  108 

Viaduct,  large    clx,   190 

Vicars'  mechanical  stoker  cxliv,  401 

Victorium.  a  new  element clii,  122 

ViENNOT,  Jules.     Memorial  of cxlv,  466 

Viscose   and   its  applications.     (Matthews.) cliv,     79 

viscoid.     (Beadle.)     cxliii,       i 

mercerized   cotton  and cxlvi,  476 

Volapiik.  failure  of clvii,  200 

Volcanic  origin  of  oil.     (Coste.) clvii,  443 

Voting    machine.     (Bardwell's.) cli.  147 

*  Vulcan,"  U.  S.  repair  ship oxlvii,  247 
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